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f  pHK  design  of  the  author,  in  the  preparation  of  this  work,  has 
'  been  to  ftumish  a  text- book  on  the  subject  of  arithmetic,  com- 

plete not  onlj  as  a  treatise,  but  as  a  comprehensive  manual  for  the 
class-room,  and,  therefore,  embodying  every  necessary  form^  of 
illustration  and  exercise,  both  oral  and  written.  Usually,  this  sub- 
ject has  been  treated  in  such  a  way  as  to  form  the  contents  of  three 
or  more  graded  text-books,  the  oral  exercises  being  placed  in  a 
separate  volume.  In  the  present  treatise,  however,  the  uihoU 
subject  is  presented  in  all  its  diff  jrent  grades  ;  and  the  oral,  or  men- 
tal, arithmetic,  so  called',  has  been  inserted,  where  it  logically  and 
properly  belongs,  either  as  introductory  to  the  enunciation  of  prin- 
ciples or  to  the  statement  of  practical  rules— the  treatment  of  every 
topic  from  the  beginning  to  the  end  of  the  book  being  thoroughly 
inductive. 

In  this  way,  and  by  carefully  constructed  analyses^  applied  to  all 
the  various  processes  of  mental  arithmetic,  the  pupiVs  mind  cannot 
fail  to  become  thoroughly  imbued  with  clear  and  accurate  ideas  in 
respect  to  each  particular  topic  before  he  is  required  to  learn,  or 
apply  to  written  examples,  any  set  rule  whatever.  The  intellect  of 
the  pupil  is  thus  addressed  at  every  step ;  and  every  part  of  the 
instruction  is  made  the  means  of  effecting  that  menttd  development 
which  constitutes  the  highest  aim,  as  well  as  the  most  important 
nsult,  of  every  branch  of  education. 

This  mode  of  treatment  has  not  only  the  advantage  of  logically 
training  the  pupil's  mind,  and  cultivating  his  powers  of  calculation, 
but  must  also  prove  a  source  of  economy,  both  of  time  and  money, 
inasmuch  as  it  is  the  means  of  substituting  a  single  tw^ume  fot  %s^ 
entire  series  of  textbooks. 


IV  PREFACE. 

As  the  time  of  manjr  pupils  will  not  permit  them  to  pursue  this 
study  through  all  of  its  departments,  the  work  is  issued  in  two  parts, 
as  well  as  in  a  single  vohime.  This  will,  it  is  thought,  be  also  con- 
irenient  for  graded  schools,  in  supplying  a  separate  book  for  classes 
of  the  higher  and  lower  grades  respectively,  without  requiring  any 
unnecessary  repeUtion  or  review. 

The  author  feels  assured  that,  on  examination,  this  work  will 
commend  itself  to  teachers  and  others,  by  the  careful  and  progres- 
sive grading  ^  its  topics,  the  clearness  and  conciseness  of  its  defr- 
nitions  and  ruleSi  its  improved  methods  of  analysis  and  opercUion, 
and  the  great  number  and  variety  of  its  progressively  arranged 
examples,  both  oral  and  written^  embodying  and  elucidating  all  the 
ordinary  business  transactions.  The  use  of  equations  as  a  form  of 
expression  in  these  examples  will  be  found  to  possess  many  advan- . 
ixkgea,  not  only  as  an  arithmetical  drill,  but  also  in  familiarizing  the 
pupil   with  the  use  of  algebraic  symbols. 

All  obsolete  terms  and  discarded  usages  have  been  studiously 
ignored,  and  miany  novel  features  introduced,  favorable  to  clearness 
as  well  as  brevity.  The  work  has  been  carefully  adapted,  in  other 
respects,  to  the  present  time,  recognizing  and  explaining  all  the 
recent  changes  in  GtLstom4iouse  Btisiness,  Exchange^  etc.,  and  pre- 
senting, in  connection  with  the  examples  for  practice  under  each 
topic,  information  not  only  fresh  but  important. 

Attention  is  csx)ecially  called  to  the  manner  in  which  United 
States  Money  is  introduced  in  connection  with  the  elementajcy  rules  ; 
to  the  comprehensive  treatment  of  all  the  various  departments  of 
Percentage^  so  essential  at  the  present  time  in  commercial  transac- 
tioBS ;  to  the  articles  on  Measurements  and  Mensuration,  and  the 
vast  amount  of  valuable  information  given  in  connection  with,  this 
part  of  the  subject.  In  these  respects  this  part  of  the  work  wUl  be 
found  to  be  particularly  adapted  to  the  wants  of  High  Schools  and 
Academies,  as  well  as  of  Mercantile  and  Commercial  Colleges. 

The  Beviews  interspersed  throughout  the  book  will  be  found  to 

be  just  what  is  needed  by  the  student  to  make  his  progress  sure 

at  eadi  step,  and  to  give  him  comprehensive  ideas  of  the  subject 

MS  bo  advances.    CarefuUy  constructed  S^n^pses  have  also  b^n 
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inserted,  with  the  view  to  afford  to  both  teadher  and  pupil  a  roady 
means  of  drill  and  examination,  aa  well  as  to  present,  in  a  clear, 
concise,  and  lo^cal  manner,  the  r^ationsof  all  the  different  depart- 
ments of  the  subject,  with  their  respective  sub-iopies,  definitians, 
principles,  and  rules. 

Great  pains  have  also  been  taken  to  make  this  work  superior  to 
all  others  in  its  typographical  arrangement  and  finish,  and  in  the 
general  tastef  ulness  of  its  mechanical  execution. 

The  Author  takes  pleasure  in  acknowledging  his  indebtedness  for 
many  valuable  suggestions  received  from  teachers  of  experienoe 
snd  others  interested  in  the  work  of  education ;  and  to  Henry 
Kiddle,  A.  M.,  late  Superintendent  of  Schools  in  the  city  of  New 
Tt)rk,  for  valuable  assistance,  especially  in  the  higher  departments 
of  Percentage,  and  for  important  suggestions  in  relation  to  other 
parts  of  the  work. 

How  nearly  the  author  has  accomplished  his  purpose,  to  give  to 
the  public,  in  one  tolume^  a  clear,  scieatific,  and  complete  treatise  on 
this  subject,  combining  and  systematizing  many  real  itnpratemenU 
of  practical  value  and  importance  to  the  business  man  and  the 
student^  the  intelligent  and  experienced  educator  must  decide. 

D.  W.  F. 


1  N  order  to  teach  any  subject  with  the  best  sacoess,  the  instruc 
*^  tor  should  not  only  fully  understand  it,  in  all  its  principles  and 
details,  but  should  also  clearly  perceive  what  particular  facultiei 
of  %\\e  mind  are  concerned  in  its  acquisition  and  use. 

'  Arithmetic  is  pre-eminently  a  subject  of  practical  value ;  that  is, 
it  is  One  to  be  constantly  applied  to  the  practical  affiurs  of  life. 
But  this  is  true  only  in  a  limited  sense.  Very  few  ever  need  to 
apply  to  any  of  the  purposes  of  business  more  than  a  small  part  of 
the  principles  and  rules  of  calculation  taught  in  the  text-books. 
Every  branch  of  business  has  its  own  requirements  in  this  respect, 
and  these  are  all  confined  within  very  narrow  limits. 

The  teaching  of  arithmetic  must,  therefore,  to  a  great  extern,  do 
considered  as  disciplinary, — as  training  and  developing  certain 
faculties  of  the  mind,  and  thus  enabling  it  to  perform  its  functions 
with  accuracy  and  dispatch.  The  following  miggestions,  having 
reference  to  this  twofold  object  of  arithmetical  instruction  are  pre- 
sented to  the  teacher,  as  a  partial  guide,  not  only  in  the  use  of  this 
text-book,  but  in  the  treatment  of  the  subject  as  a  branch  of 
education. 

Seek  to  cultivate  in  the  pupil  the  habit  of  self-reHanee,  Avoid 
doing  for  him  anything  which,  either  with  or  without  assistance, 
he  should  be  able  to  do  for  himself.  Encourage  and  stimulate  his 
exertions,  but  do  not  supersede  them. 

Never  permit  him  to  accept  any  statement  as  true  which  he  does 
not  understand.  Let  him  learn  not  by  authority  but  by  demonstra- 
tion addressed  to  his  own  intelligence.  Encourage  him  to  ask 
questions  and  to  interpose  objections.  Thus  he  will  acquire  that 
mast  impoTtant  of  all  mental  habits,  that  of  tJUrikingfor  hmsdf. 
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Carefully  difleriniiiiate,  in  the  inBfcraction  and  exeidoes,  m  t« 
which  faculty  ia  addieflBecU— whether  that  of  analifti$  or  rMtaning, 
or  that  of  ealeiUaUoTi,  Each  of  these  reqoires  peculiar  cultare,  and 
each  has  lis  appropriate  period  of  deyelopment.  In  the  fint  tkig§ 
of  arithmetical  instraction,  ealeuiatian  should  he  chieflj  addieBSed, 
and  analysis  or  reasoning  employed  only  after  some  progress  hm^ 
been  made,  and  then  very  slowly  and  progressiv^y.  A  young 
child  will  perform  many  operations  in  calculation  which  are  tu 
beyond  its  powers  of  analysis  to  explain  tboroiighly. 

In  the  ererdse  of  the  calculating  faculty,  the  exampks  should  ba 
rapidly  performed,  without  pause  for  explanation  or  analysis;  and 
they  should  haye  yery  great  yariety,  and  be  carefully  arranged 
80  as  to  adyance  from  the  simple  and  rudimental  to  the  complicated 
and  difficult. 

In  the  exercise  of  the  analytic  faculty,  great  care  should  be  taken 
that  the  processes  do  not  degenerate  into  the  mere  repetition  of  . 
formiU<B.  These  forms  of  expression  should  be  as  simple  and  ooa- 
cise  as  possible,  and  should  be,  as  &r  as  practicable,  expressed  in 
the  pupil's  own  language.  Certain  necessary  points  being  attended 
to,  theiNrecise  form  of  expression  is  of  no  more  oonsuqaenoe  than 
any  particular  letters  or  diagrams  in  the  demonstration  of  geomet- 
rical theorems.  Of  course,  the  teacher  should  carefully  critidae 
the  logic  or  reasoning,  not  so  as  to  discourage,  but  still  insisting 
upon  peffec$  aamraey  from  the  first. 

The  oral  or  mental  arithmetic  should  go  hand  in  hand  with  tbs 
written.  The  pupil  should  be  made  to  peroeiye  that,  except  tor  the 
difficulty  in  retaining  long  processes  in  the  mind,  all  arithmetie 
ought  to  be  oral,  and  that  the  slate  is  only  to  be  called  into  requi- 
sition to  aid  the  mind  in  retaining  inteimediate  processes  and 
results.  The  arrangement  of  this  text-book  is  particularly  fayora- 
Ue  for  this  purpose. 

DefinUions  an4  pnncipk$  should  be  carefully  committed  to 
memory.  No  sloyenlinees  in  this  respect  should  be  permitted.  A 
definition. is  a  bads  for  thought  and  reasoning,  and  eyery  word 
which  it  contains  is  necessary  to  its  integrity.  A  child  should  not 
be  expected  to  frame  a  good  definition.   Of  coiooBib,  'Chft  ^te^  ^Ss^'q^^ 
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be  reqniied  to  examine  and  criticise  the  definitions  given,  since  tliii 
will  conduce  to  a  better  understanding  of  tbeir  full  meaning. 
'  In  conducting  recitations,  the  teacher  should  use  erery  means 
that  will  tend  to  atoaken  thought.  Hence,  there  should  be  great 
yaiiety  in  the  examples,  both  as  to  their  construction  and  phrase 
fdogy,  so  as  to  prevent  all  mechanical  ciphering  according  to  fixed 
tpjethods  and  rules. 

«^  The  Bulei  and  FormuUB  given  in  this  book  are  to  be  regarded  as 
mmmariea  to  enable  the  pupil  to  retain  processes  previously  ana- 
lyzed and  demonstrated.  They  need  not  be  committed  to  memory, 
idnce  the  pupil  will  have  acquired  a  sufficient  knowledge  of  the 
principles  involved  to  be  able,  at  any  time«  to. construct  rules,  if  he 
has  properly  learned  what  precedes  them. 

In  the  higher  department  of  arithmetic,  the  chief  difficulty  con- 
tests in  giving  the  pupil  a  clear  idea  of  the  natv/re  of  the  business 
transactions  involved.  The  teacher  should,  therefore,  strive  by 
careful  elucidation,  to  impart  clear  ideas  of  these  transactions  before 
requiring  any  arithmetical  examples  involving  them  to  be  per- 
formed. When  the  exact  nature  of  the  transaction  is  understood, 
the  pupil's  knowledge  of  abstract  arithmetic  will  often  be  sufficient 
to  enable  him  to  solve  the  problem  without  any  special  rule. 

The  teacher  should  be  careful  not  to  advance  too  rapidly.  The 
mind  needs  time  to  grasp  and  hold  firmly  every  new  case,  and- then 
additional  time  to  briug  its  new  acquintion  into  relation  with  those 
preceding  it.  Hence  the  need  of  frequent  retdews,  in  order  to  give 
the  pupU.  a  comprehensive  as  well  as  an  accurate  and  permanent 
7aiowledge  of  this  subject. 

The  Synopses  for  Review  interspersed  throughout  this  work  aro 
designed  for  this  purpose.  The  whole  or  a  part  of  a  Synopsis, 
embracing  one  or  more  topics,  may  be  placed  upon  the  blackboard, 
and  the  pupU  required  to  give  briefly  but  accurately  the  subUviHofu; 
dff/irdUofu,  pririeipiee,  etc.,  involved  in  each.  By  this  means,  if 
further  tested  by  questions,  a  thorough  and  weXi  classified  know- 
ledge of  the  whole  subject  will  be  permanently  impressed  upoa 
his  mind. 
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ARTICLE  1.  Arithmetic  is  the  Science  of  Num- 
-^-^  bers,  and  the  Art  of  Comptitation. 

Ae  a  Bdence,  Arithmetic  treats  of  tbe  n&tnre  and  properdes  <A 
nambeTS.  As  an  art,  it  teacliea  how  to  apply  a  knowledge  of  nniu- 
bete  to  practical  and  bumaeea  purposes. 

2.  A  Unit  is  one,  or  a  single  thing;  as  one,  one  boy, 
otie  year,  one  doaen. 

3.  A  Number  is  a  unit,  or  a  collection  of  nnite  ;  as 
one,  three,  jive  boys ;  it  answers  the  qneBtion,  How  many? 

4.  An  Integral  Number  or  Integer  is  a  num- 
ber which  expresses  whole  things ;  as  seven,  four  days. 

5.  The  Unit  of  a  Number  is  one  of  the  collection 
of  units  which  constitute  the  number.  Thaa,  the  unit 
of  twelve  is  one,  of  twenty  dollars  is  one  dollar. 

6.  A  Concrete  Number  is  a  number  that  is  applied 
to  a  particular  kind  of  object,  or  q^aantity ;  as  three 
bousee,  four  dollars,  five  minutes, 

7.  An  Abstract-  Number  is  a  namber  that  is  not 
applied  to  any  object ;  as  four,  seven,  eight. 


2  DEFINITIONS. 

.8.  Like  Numbers  are  such  as  have  tire  same  kind 
of  unit,  or  express  the  same  kind  ol  quantity.  They  may 
be  either  concrete  or  abstract :  aa  eight  and  ninsy  six  daya 
and  ten  days,  two  rods  iye/eet,  and  five  rods  three  feet 

9.  Unlike  Numbers  are  such  as  have  different 
kinds  of  units,-  or  express  different  kinds  of  quantity ;  as 
ten  months  and  eight  miles;  seven  dollars  and  five  barrels^ 

10.  A  Scale  in  Arithmetic,  is  a  succession  of  units, 
increasing  and  decreasing  according  to  a  certain  law,  or 
nile.    Scales  are  uniform  or  varying. 

!!•  A  Uniform  Scale  is  one  in  which  the  law.  of 
increase  and  decrease  is  the  same  throughout  the  entire 
succession  of  units. 

12.  A  Varying  Scale  is  one  in  which  the  law,of 
increase  and  decrease  is  not  the  same  throughout  the 
entire  succession  of  units. 

13»  A  Decimal  Scale  is  one  in  which  the  law  of 
increase  and  decrease  is  uniformly  ten. 

EXERCISES. 

14.  1.  How  many  units  in  two  ?  In  five  cents  ?  In 
six  dollars  ?    In  seven  acres  ? 

2.  What  is  the  unit  of  six  cenls  ?    Of  nine  books  ? 

3.  Are  two  trees  and  five  trees  like  or  unlike  numbers  ? 

4.  Are  they  concrete  or  abstract?    Why? 

5.  What  kind  of  numbers  are  seven  and  nine?  Are 
five  acres  and  seven  cords  ?   Are  four  coats  and  six  coats  ? 

6.  Name  two  numbers  that  are  like  and  abstract. 

7.  Name  two  numbers  that  are  like  and  concrete. 

&  Name  three  numbers  that  are  unlike  and  concrete. 
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15.  In  represeuting  nnmbers,  objects  are  regarded  as 
arranged  ia  groups  of  iens  ;  henco  we  have  eingle  things, 
oTitnils;  nest,  groups  containing  fere  units,  or  fen;  next, 
groups  containing  ten  tens,  or  0}ie  hundred;  and  again, 
groaps  containing  ten  hundreds,  or  one  thousand,  etc. 

16>  This  method  of  grouping  is  called  the  Decimal 
Syttem,  from  the  Latin  word  decern,  which  signifies  ten. 

17.  Notation  is  a  method  of  writing,  or  represent- 
ing nnmbers  by  characters. 

18.  Numei^tion  is  a  method  of  reading  nnmbers 
represented  by  characters. 


4  NOTATIOK     AND     NUMBKATIOK. 

19.  The  number  of  objects  may  be  represented  by 
words,  or  by  characters. 

20.  The  characters  may  be  eiih^v  figures  or  Utters. 

21.  Figures  are  characters  used  to  express  numbers.  . 

r 

23.  The  Arabic  Notation  is  the  method  of  ex- 
pressing numbers  by  figures.  It  is  so  called  because  \i 
was  inyented  by  the  Arabs. 

23.  This  method  employs  ten  different  characters,  or 
figures,  to  represent  numbers,  viz. : 

Figures.   0,    1,   2,    3,    4,    5,  6,   7,    8,    9. 

Navvies.    Naught,  One,  Two,  Three,  Pour,  Piye,  iSttx,  Seveo,  Sight,  Nine. 

24.  The  first  character,  or  cipher y  is  called  Naught,  or 
Zero,  and  when  standing  alone,  has  no  value. 

The  other  nine  are  caUed  significant  figures,  because 
each  has  a  value  of  its  own.     They  are  also  called  digits. 

These  ten  characters,  when  combined  according  to  cer- 
tain principles,  can  be  made  to  express  any  number. 

26.  The  first  nine  numbers  are  each  represented  by  a 
singh  figure,  and  are  called  units  of  ih^  first  order. 

26,  By  grouping  ten  ones,  or  units  ot  the  first  order 
into  a  larger  collection,  there  is  farmed  a  unit  of  the 
second  order,  called  ten,  which  is  represented  by  writing 
the  figure  1  with  a  cipher  after  it ;  thus,  10. 

27.  In  the  same  manner  are  represented 


Two  tens,  or  Twenty,  by  20 
Three  tens,  or  Thirty,  «  30 
Four  tens,  or  Forty,  "  40 
Kve  tens,  or  Fifty,      «  60 


Six  tens,  or  %xty,  by  60 
Seven  tens,  or  Seventy,  ^  70 
Eight  tens,  or  Eighty,  *^-  80 
Nine  tens,  or  Ninety,  **  90 
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28.  The  numbers  between  ten  and  twenty  are  repre- 
sented by  writing  1  in  the  second  place,  and  the  unitd  in 
the  first  place.    Thus, 


Eleven  11 

Twelve         12 
Thirteen       13 


Ponrteen  14 
Fifteen  15 
Sixteen     16 


Seventeen  17 
Eighteen  18 
Nineteen      19 


29«  In  like  manner,  the  numbers  between  20  and  30 
are  represented,  thus. 


Twenty-one  21 
Twenty-two  22 
Twenty-three   23 


Twenty-fonr  24 
Twenty-five  26 
Twenty-six      26 


Twenty-seven  27 
Twenty-eight  28 
Twenty-nine     29 


30*  The  greatest  number  that  can  be  expressed  by 
two  figures  is  99. 

31«  By  grouping  ten  units  of  the  second  order,  or  ten 
tenSf  into  a  larger  collection,  there  is  formed  a  unit  of 
the  third  order,,  called  a  hundred,  represented  by  writing 
the  figure  1  with  two  ciphers  after  it ;  thus,  100. 


Two  hundred 

by  200 

jc — -^ *"- 

Six  hundred 

by  600 

Three  hundred 

«  300 

Seven  hundred 

"  700 

Four  hundred 

**  400 

Eight  hundred 

"  800 

Five  hundred 

"  600 

Nine  hundred 

«  900 

33«  The  numbers  from  one  hundred,  to  nine  hundred 
8nd  ninety-nine,  are  represented  by  writing  the  hundreds 
tx  Hie  third  place,  iketens  in  the  second  place,  and  the 
units  in  HkB  first  place. 

d4.  The  greatest  number  that  con  be  expressed  by 
three  figures  is  999. 


6  NOTATIOK      AKD      NUMERATION. 

35.  Orders  of  Units  are  denoted  by  the  position 
of  the  figures  used  in  expresaiixg  a  nnmber. 

ThoB,  532  represents  2  nnits  of  tiie  fini  order,  8  units  of  the 
ieeand  order,  or  3  tens,  and  5  units  of  the  third  order,  or  5  hundredi, 
and  is  read  five  hundred  and  thirty-two. 

36.  Peincipxes. — 1.  Tm  units  of  any  order  in  ) 
number  make  one  unit  of  the  next  higher  order. 

2.  When  any  order  of  units  in  a  number  is  vacant,  the 
place  is  filled  with  a  cipher. 

BXEBCI8E8. 
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37.  Express  the  following  numbers  by  figures 


1.  One  hundred  twenty. 

2.  Four  hundred  eighty. 

3.  Seven  hundred  six. 

4.  Fiv6  hundred  seven. 
6.  Seven  hundred. 

6.  Three  hundred  eight. 


7.  Six  hundred  ninety. 

8.  Eight  hundred  five. 

9.  Seven  hundred  ten. 

10.  Six  hundred  eleven. 

11.  Kine  hundred  seven. 

12.  Two  hundred  sixty. 


38.  Copy  and  read  the  following,  and  name  the  num« 
ber  of  hundreds^  iens^  and  units  in  each  : 


(1) 

(2.) 

(3.) 

(4) 

(6.) 

(6.) 

67 

321 

.  190 

840 

592 

219 

85 

406 

761 

269 

904 

807 

77 

289 

345 

793 

531 

895 

98 

672 

402 

503 

762 

608 

39.  By  grouping  ten  units  of  the  third  order,  or  ten 
hundreds,  into  a  larger  collection,  there  is  formed  a  unit 
of  the  fourth  older,  called  a  thousand,  represented  by 
writing  the  figure  1  with  three  ciphers  after  it ;  thus,  1000. 
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40.  In  like  manner  are  represented 


Two  thousand  by  2000 

TJiree  thousand  ''  3000 

Four  thousand  "  4000 

Five  thousand  "  6000 


Six  thousand  by  6000 

Seven  thousand  "  7000 

Eight  thousand  ''  8000 

Nine  thousand  «  9000 


41*  The  numbers  from  one  thousand^  to  nine  thousand 
nine  hundred  and  ninety-nine,  are  represented  by  writing 
thousands  in  the  fourth  place,  hundreds  in  the  third  place, 
tens  in  the  second  place,  and  units  in  the^r^^  place. 

Thus,  5S04  repreeents  4  units  of  the  first  order,  0  units  of  the 
Mcond  ovAer,  or  tens,  3  ttnits  of  the  tMrd  order,  or  hundreds^  and 
5  units  of  the  fourth  order,  or  thousands^  and  is  read  five  thousand 
three  hundred  and  four. 

42.  The  greatest  number  that  can  bd  expressed  by  four 
figures  is  9999. 

43«  In  the  same  manner,  other  n«tp  orders  are  formed 
to  represent  larger  numbers,  by  grouping  ten  units  of  the 
fourth  order  to  form  ^e  fifth  order,  or  tens  of  thousands ; 
and  ten  units  of  the  fifth  order,  to  form  the  sixth  order, 
or  hundreds  of  thousands,  etc. 

Thns,  482076  represents  6  units  of  the  fi/rst  order,  7  units  of 
the  second  order,  0  units  of  the  tMrd  order,  2  units  of  the  fourth 
order,  8  units  of  the  fifth  order,  and  4  units  of  the  sixth  order,  and 
is  read  four  hundred  thirty-two  thousand  and  seventy-siz. 

From  the  preceding  illustrations  it  is  obvious,  that 

44.  Moving  a  figure  one  place  to  the  Uftj  increases  its 
representative  value  tenfold;  and, 

45.  Moving  a  figure  one  place  to  the  rights  diminishes 
its  representative  value  tenfold. 


1 


/ 


t 
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46.  Write  in  figares  and  read  : 
L  Two  units  of  the  third  order,  four  units  of  the 
second  order,  and  three  units  of  the  first  order. 

2.  Five  units  of  the  fourth  order,  six  units  of  the  third 
order,  and  two  units  of  the  second  order. 

3.  Seven  units  of  the  fourth  order,  eight  of  the  second 
order,  and  three  of  the  first. 

4.  One  unit  of  the  third  order  and  four  of  the  second. 

5.  Three  units  of  the  fifth  order,  two  of  the  third,  and 
(me  of  the  first 

6.  Eight  units  of  the  fourth  order,  and  five  of  the 
second. 

7.  Two  units  of  the  sixth  order,  nine  of  the  fifth,  fout 
of  the  third,  one  of  the  second,  and  seven  of  the  first. 

4'7,  Express  the  following  numbers  by  figures ; 

1.  Thirty-seven  thousand. 

2.  Sixteen  thousand  one  hundred. 

3.  Twelve  thousand  five  hundred  fifty. 

4.  Forty-nine  thousand  five  hundred  twenty-seven. 
6.  Fifteen  thousand  two  hundred  six. 

6.  Seventeen  thousand  twenty-four. 

7.  Sixty  thousand  six  hundred  eight. 

8.  Seven  hundred  twenty  thousand. 

9.  Two  hundred  forty  thousand  five  hundred. 

48.  Copy,  and  read  the  following,  namiug  the  nuni* 
ber  of  units  of  each  order: 

1542 
S473 


(2.) 

(3.) 

(4.) 

(5.) 

1030 

82S07 

76387 

628031 

1256 

53106 

627324 

600820 
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49.  This  method  of  numeration  groups  the  successive 
orders  into  periods  of  three  figures  each.  The  periods 
are  commonly  separated  by  commas^  each  period  taking 
the  name  of  its  lowest  order,  as  shown  in  the  following. 
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Namk 


6th.       6th,      4th.        3d.        2d. 


80 

§ 


& 


OQ 

O 


o 

B 

PQ 


OQ 

Q 


t3 


g 


1st 


5 

g 


Orders 
OF  Units 

IN  THE 

Periods. 
Number. 


GO 

e 


CQ 

9 


OQ 


OQ 

£ 

00    txi 


OQ 

g 


OD 

s 

00    Ti 


OQ 

2 

00     "^ 


oo.^    S^^r^    d^^rt^    d°°~'^ 


^  ga  •<-•    fl 


00  ^ 


g's  5g*a  sg       ^       ^ 

WEH&  WHt^  WEHP  WHP  WEHt3  WHP 
3  0,2  9  1,0  4  0,0  2  7,3  0  6,4  0  0 


The  number  is  read  30  quadrillion,  291  trillion,  40  dt^i^n,  27  tml^ 
tfron,  806  thoumnd,  400. 

1.  In  reading  numbers,  tbe  name  of  the  units  period  Is  omitted. 

2.  Eyery  period  except  the  highest  must  contain  three  figures. 


50. 

The  names  of  the  periods  above  Quadrillions  are : 

TnaoDB. 

Naxxh. 

Pebiods.            Naves. 

7tb 

Quintillions. 

15th        Tredecillions. 

8th 

Sextilh'ons. 

16th        Quatuordecillions. 

9th 

Septillions. 

17th        Quindecillions. 

10th 

Octillions. 

18th        Sexdecillions. 

11th 

NoniHions. 

19th        Septendecillions. 

12th 

Decillions. 

20th        Octodecillions, 

13th 

tJndecillions. 

21st        BTovendecillions. 

14th 

Duodecillions. 

a2d        N^gLTv^i^ia^TA* 
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• 

1 

• 
l-H 

• 
O 

EH 

WH&' 

*           a           • 

*       ■       • 

MHI= 

3  4  1 

12  6 

0  0  4 

4 

0  4  4 

0  3  4 

3  3 

3  0  0 

3  3  0 

2  0  0 

2  2  0 

0^2 

5 

0  0  5 

5  0  0 

0  5  5 

51.  The  pupil  may  be 
required  to  prepare  and 
arrange  on  the  slate  or  on 
paper,  exercises  similar  to 
the  following. 

The  first  example  is 
read,  341. 

The  second,  is  read, 
125  thousand  and  4. 

The  third,  is  read,  4 
million  44  thousand  and  34. 

The  fourth,  is  read,  33  million  300  thousand  330. 

The  diagram  may  be  prepared  at  first  for  onlj  two  or  tliree 
periodB,  and  may  be  gfadnaUy  enlarged  to  five  or  six  periods. 

Each  pupil  may  be  aUowed  to  dictate  an  example,  to  be  written 
and  read  by  tbe  whole  class. 

63.  Rule  fob  Notation. — Begin  at  the  lefty  and 
write  the  hundreds,  tens,  and  units  of  each  period  in  their 
proper  order,  filling  all  vacant  places  and  periods  with 
ciphers. 

63.  Rule  for  Numeration. — I.  Begin  at  the  right, 
and  separate  the  number  into  periods  of  three  figures  each. 

n.  Begin  at  the  left,  and  read  each  period  as  if  it  were 
units,  giving  its  name. 

£XSBCJSES    IN   NOTATION   AND    NUXBRATION. 

64.  Write  in  figures  and  read  : 

1.  Six  units  of  the  3d  order,  five  of  the  2d,  and  torn 
of  the  first. 

2.  Five  units  of  the  4th  order,  seyen  of  the  2d,  and  six 
of  the  1 
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8.  Eight  unite  of  the  4th  order  and  four  of  the  2d. 

4.  Five  nnits  of  the  4th  order  and  eight  of  the  2d. 

5.  Three  nnita  of  the  5th  order,  six  of  the  4th,  fodi 
of  the  3d,  and  seven  of  the  1st. 

6.  Two  units  of  the  6th  order,  four  of  the  6th,  nine  of 
the  4th,  three  of  the  3d,  and  five  of  the  1st. 

7.  Three  units  of  the  ^h  order,  eight  of  the  7th,  four 
of  the  6th,  six  of  the  5th,  and  nine  of  the  1st. 

65.  Write  and  read  the  following  numbers  in  figures : 

1.  Twenty-five  units  in  the  2d  period,  and  four  hun- 
di*ed  ninety-six  in  the  lat.  Ans,  25,496. 

2.  Four  hundred  thirty-six  units. in  the  4th  period, 
twelve  in  the  3d,  one  hundred  in  the  2d,  and  tlnree  hun* 
dred  and  one  in  the  1st. 

3.  Eighty-one  units  in  the  5th  period,  two  hundred 
and  nineteen  in  the  4th,  and  fifty-six  in  the  2d. 

4.  Nine  hundred  and  forty  units  in  the  seventh  period, 
eighteen  in  the  fifth,  and  one  hundred  and  three  in  the  3d.. 

66.  Express  the  following  numbers  by  figures : 

1.  Twenty-six  thousand  twenty-six. 

2.  Fourteen  thousand  two  hundred  eighty. 

3.  One  hundred  seventy-six  thousand.  ' 

4.  Four  hundred  fifty  thousand  thirty-nine. 

5.  Seven  million  thirty^six. 

6.  Five  hundred  sixty-three  thousand  four. 

7.  One  million  ninety-six  thousand. 

8.  Ten  million  ten  thousand  ten  hundred  ten.— 

9.  Four  hundred  eighty-three  million  eight  hundred 
sixteen  thousand  one  hundred  forty-nine. 

10.  Ninety-nine  billion  thirty-seven  thousand  four. 
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Point  off  and  read  the  following  nnmbers 


!•  24835. 

2.  2474783. 

8.  31628045. 

4.  247843112. 


5.  100103. 

6.  53000008. 

7.  406270035. 

8.  3730016000. 


55.  Roman  Notation  employs  seven  capital  lette. ' 
to  express  numbers.     Thus, 

Letters.    I,       V,       X,       L,       0,       D,       M. 
Values.    1,        5,       10,       50,      100,     500,    1000. 

When  used  alone,  each  letter  has  its  fixed  value. 
Numbers  may  be  expressed  by  combining  these  letters 
secording  to  the  following  principles  : 

1.  Repeating  a  letter  repeats  its  value. 

Thus,  XX  represents  20 ;  CCC,  300 ;  DD,  1000. 

2.  When  a  letter  is  placed  after  one  of  greater  value,  its 
ralue  is  to  be  added  to  that  of  the  greater. 

Thus,  VI  represents  6 ;  XV.  15 ;  LXX,  70 ;  DC,  600. 

3.  When  a  letter  is  placed  before  one  of  greater  value, 
its  value  is  taken  from  that  of  the  greater. 

Thus,  IV  represents  4 ;  IX,  9 ;  XL,  40 ;  XC,  90. 

4.  When  a  letter  of  any  value  is  placed  letween  twC 
letters,  each  of  greater  value,  its  value  is  taken  from  the 
»um  of  the  other  two. 

Thus,  XrV  represents  14 ;  LIX,  69 ;  CXL,  140. 

5.  A  bar  or  dash  placed  over  a  letter  increasea  its  valao 
one  thousand  times. 

7!biz0r,  X  represents  10000 ;  XC,  90000 ;  SL,  6S000O. 
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Table  of  Bouxs  Notation. 


I 

n 

in 

IV 

V 

VI 

vn 
vm 

IX 

X 

XI 

XII 

xni 

XIV 
XV 


1 

2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXV 

XXX 

XXXIV 

XL 

L 

LX 

LXX 

LXXX 

XC 


16 
17 
18 
19 
20 
21 
25 
80 
84 
40 
50 
60 
70 
80 
90 


C 
CXIX 

cc 
ccx 

D 

Dcy 

M 

MDL 

MDCLXVI 

MXCIX 

XXV 


CXX    = 


CLXIV 

DLCXL 

MDXC 


100 
119 
200 
210 
500 
605 
1000' 
1550 
1666 
1099 
25000 
120000 
=  164000 
=  650140 
=  1000590 


MDCCCLXXX  ==  1880,  one  thousand  eight  hundred  and  eight/. 

BXBnciaBS. 

56.  Express  by  Roman  notation  : 


1.  Twenty-seven. 

2.  Forty-nine. 

3.  Seventy-three. 

4.  Sixty-eight. 

5.  Eighty-four. 

6.  Ninety-seven. 


7.  One  hundred  ten. 

8.  Five  hundred  fifty. 

9.  Seven  hundred  forty. 

10.  Nine  hundred  ninety. 

11.  Sixteen  hundred. 

12.  Fifty  thousand  five. 


13.      318. 
14      796. 

15.  1069. 

16.  25000. 

17.  59300. 

18.  87040. 


57.  Express  by  Arabic  notation  : 


1.  LXVII. 

2.  XCLXIV. 

3.  CXXXV. 

4.  cexLix. 

5.  MXIX. 


6.  DOLIIL 

7.  CXOIX. 

8.  VDLIX. 


9.  DLX. 


10.  XXXID. 


11.  LIXCCOXLIV. 


12.  XVDCCXLIX. 

13.  MMMMXC. 

14.  VMDCOXLIX. 


16.  MDXXVODLXXXl^ 


nb 
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1.  Arithmetic.     2.  A  Unit.     8.  A  Number.     4.  An  In 
tegral  Number.    5.  Unit  of  a  Number.    6.  A  Concrete 
Number.    7.  An  Abstract  Number.    8.  lake  Numbera 
9.  Unlike  Numbers.      10.  A  Scale,      ll.  A  Uniform 
Scale.    12.  A  Yazying  Scale.    13.  A  Decimal  Scale. 


1.  Defikitioks.  •< 


'  1.  Decimal  System. 
2.  NoiatioB. 
8.  Numeration. 
4  Figurea 
5.  Arabic  Notation. 


2.  MODB  OF  RlCP^ 
BBSKNTINO 


r  1.  Units  of  the  first    order. 
2.      "        **      second 
a      •*        "      third 
4      "        "      fourth 

5.  Numbers  between  ten  and  twentj ; 
between  twei.  y  and  thirty. 

6.  Other  orders  and  numbera. 


<< 


<i 


€* 


8.  Obdsr  of  Units— how  denoted. 


4.  Pbikciflbs,  1  and  2. 

i  2. 


5.  Valub    of 

FiGUBES. 


1.  How  increased. 
How  diminished. 


G.  PEBIOD& 


1.  Of  how  many  figureft. 

2.  How  separated. 

8.  Names  of  Periods  to    QoadrillioiMk 
4       "      "      "       beyond 


«< 


7.  RXTIiBB. 


1.  For  Notation. 
For  Numeration. 


i  2. 

r  1.  How  expressed. 
8.  Roman  Nota-  J  2.  How  many  letters. 


TION. 


3.  Principles  1,  2,  S,  4,  and  5. 
L  4  Table; 


OMAL     BXBBClSBa. 

59.  1.  A  man  gave  5  di:)llars  for  a  hat^  and  9  dollars 
for  a  Test    How  many  dollars  did  he  pay  for  both? 

2.  How  many  miles  are  4  miles  and  12  miles? 

3.  How  maay  are  6  men  and  14  men  ?    15  and  7  ? 

4.  How  many  are  14  and  5  ?    29  and  5  ?    24  aad  5  ? 

5.  How  many  are  15  and  6?    21  and  6  ?    27  and  6  ? 

6.  How  many  are  7  and  12  ?    7  and  19?    7  and  26? 

7.  What  kind  of  numbers  are  9  pounds  and  14  pounds  ? 

8.  Can  9  balls  and  12  books  be  added  ?    Why  not? 

9.  Can  7  rods  and  10  rods  be  added  ?    Why  ? 

10.  How  many  are  4, 5,  and  7  ?  5, 7,  and  4  ?  4,  7,  and  5  ? 

11.  In  a  shop  are  15  men,  8  boys,  and  6  girls  at  work. 
How  many  persons  are  at  work  in  the  shop  ? 

12.  I  gare  7  cents  to  one  boy,  9  to  another,  and  6  to 
another.    How  many  cents  did  I  give  to  aU  ? 

13.  Add  by  2's  from  1  to  31. 

Operation.— 1, 3,  5, 7.  9,  11, 13,  15, 17, 19,  21,  23,  26,  27, 29, 3t 
Add 


14.  By  2'8  from  4  to  50. 

15.  By  3's  from  1  to  43. 

16.  By  3*s  from  6  to  51. 

17.  By  4's  from  1  to  53. 

18.  By  4's  from  5  to  45. 


19.  By  5's  from    1  to  61. 

20.  By  5's  from    7  to  82. 

21.  By  6's  from    0  to  72. 

22.  By  e's  from    2  to  80. 

23.  By  6's  from  10  to  88. 


1 


34,  Add  by  2'b  and  3'a  alternately  from  1  to  31. 
Ofbbation— 1,  8, 8,  8, 11, 13, 16, 18,  21,  33,  26. 28,  81. 
S5.  Add  by  2's  and  4'8  alternately  from  1  to  19. 

26.  Add  by  S's  and  i'e  alternately  from  0  to  56. 

27.  Add  by  2's  and  5's  alternately  from  4  to  60. 
2a  Add  by  3'b  and  5'fi  alternately  from  7  to  63. 


DEFINITIONS   AND    PRINCIPLES. 


60.  Addition  \a  tbe  process  of  finding  a  nnmbei 
equivalent  to  two  or  more  nnmbers. 
'  61.  The  Sum,  or  Amount  is  the  number  obtained 

by  addition. 

/63.  The  Sf<jn  of  Addition  is  +.  It  is  read^7i«, 
and  Bignifies  inore;  thus,  S  +  6  is  read,  5  plus  6,  and 
means  that  5  and  6  are  to  be  added. 

63.  Tbe  Sign  of  Equality  is  =.  It  is  read 
equals,  or  equal  to;  thus,  5  +  6  =  11,  ia  read  5  plus  6 
equals  11.     It  may  be  read  5  and  6  are  11. 

64.  An  Equation  is  an  expression  of  equality  be< 
tween  two  numbers  or  sete  of  numbers. 

All  that  is  written  be- 
fore the  sign  of  equality 
is  called  the  first  mem- 
ber of  the  equation,  all 
that  is  written  after  the 
sign  of  equality  is  called 
the  second  member. 

The  numbers  in  each 

member  are  called  the 

EQUATION.     ^  terms  of  the  equation.  / 
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Thus,  6  +  4  =  10,  is  an  equation,  and  is  read  6  plus  4.  equals  10, 
and  means  that  tliestim  of  6  and  4  is  equal  to  10.  6  +  4  is  the 
first  member  of  the  equation,  and  10  is  the  second  member;  and 
6,  4^  and  10  are  the  terms  of  the  equation. 

65.  Name  the  members  and  the  terms  of  each  of  the 
following  equations. 


1,  9  +  12=21 

2.  14+10=24- 


3.  26+  9=35 

4.  44+12=56 


5.  14+40=44  hlO 

6.  18+20=31+7 


66.  Principle. — Only  like  numbers  and  units  of  the 
same  order  can  be  added. 

JBXEBCI8B8, 

67.  The  teacher  should  read  the  first  member  of  the 
equation,  and  the  pupil  be  required,  as  promptly  as  pos^ 
sible,  to  giye  the  second  member. 

The  expression  "=  ?  "  is  read  equals  how  many,  or  what. 

6+4+5=?  3  +  12+6=?  12  +  5  +  10^? 

7  +  0  +  2=?  6+  4+10=?  15  +  2+  4=  ? 

8  +  3  +  1=?  2+11+5=?  13  +  7+8=? 

9  +  2+4=?  8+9+3=?  16  +  5+6=? 
7  +  6  +  5=?  3  +  12+7=?  18+0  +  10=? 

10  +  8  +  3=?  14+   7+  6=?  20  +  6+  8=  ? 


5+  8+  9=?  20+   7+  3=?  4+15  +  10=? 

9+  8+  5=?  8  +  12  +  10=?  8+  8+  8=  P 

8+  5+  9=?  11+  9+  1=?  9+  9+  9=i 

10+  7+  6=?  12+   7+  9=?  23  +  10+  6=  ? 

6  +  10+  7=?  21  +  10+  7=?  7  +  21  +  11=? 

11+  5+8=?  24+  6+  5=?  14+  6  +  12=? 

15+  3  +  10=?  10  +  25+  9=?  26  +  10+  9=  ? 
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68.  When  the  sum  of  the  anits  of  each  order  is 
less  than  lO. 

1.  What  is  the  sum  of  421,  44,  303,  and  230? 

OFBBATIOK.  Analysis. — Arrange  the  numbers  so  that  tha, 

421  units  of  the  same  order  stand  in  the  same  column. 

.  A  A  Begin  with  the  lowest  order  of  units,  and  add 

each  column  separately  ;  and  instead  of  saying,  3 
^     *^  units  and  4  units  are  7  units,  and  1  unit  are  8  units, 

2  3  0  pronounce  the  successlye  Units  only ;  thus,  8,  7, 

ITT  q  8.  the  sum  of  the  uniJU,  which  write  in  the  units' 

place. 
Next,  3,  7, 9,  the  sum  of  the  teM^  which  write  in  the  tens'  place. 

Lastly,  2,  5,  9,  the  sum  of  the  hundreds,  which  Write  in  the  hxin- 

dreds'  place.    Hence  the  sum  is  998. 

Proof.— Add  the  columns  in  the  reyersed  direction.    If  the  two 
results  agree,  the  work  is  probably  correct. 

Copy,  add,  and  prove. 


(a.) 

(3.) 

(4) 

(5.) 

304 

312 

241 

403 

462 

243 

620 

2052 

23 

124 

27 

4324 

6.  I  paid  3104  dollars  for  a  house,  450  dollars  for  repairs^ 
and  234  dollars  for  painting.     What  was  the  whole  cost  ? 

69.  The  Sign  of  Dollars  is  $.    It  is  read  dollars. 
Thus,  $35  is  read  35  dollars;  $9  is  read  9  dollars. 

^O.  When  dollars  and  cents  are  written,  a  period  or 
point  ( • )  is  placed  before  the  cents,  or  between  the  dol- 
lars and  cents.   Thus,  $7.25  is  read  7  dollars  and  25  cents. 

A. 
71.  Since  100  cents  make  $1.00,  cents  always  occupy 

two  places,  and  never  more  than  two. 
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72.  Jf  the  number  of  cents  is  less  than  10  and  ex- 
pressed by  a  single  figure^  a  cipher  must  occnpy  the  first 
place  at  the  right  of  the  point.  Thns^  3  dollars  6  cents 
are  written  $3.06 ;  1  dollar  5  cents  are  written  $1.05. 

^S*  When  cents  alone  are  written,  and  their  number 
is  less  than  100,  either  write  the  word  cents  after  the 
number,  or  place  the  dollar  sign  and  the  point  before  the 
number.     Thus,  75  cents  may  be  expressed,  $.75. 

74.  In  arranging  for  addition,  dollars  should  be  writ- 
ten under  dollars,  and  cents  under  cents,  in  such  order 
that  the  points  stand  in  a  vertical  line. 

The  sign  $,  and  ihQ  point  ( • )  should  nerer  be  omitted. 

75»  Bead  the  following  equations  : 


1.  $12. +$8.  =$20. 

2.  $25. +$10.  =$35. 

3.  $3.25  + $6.75:1=  $10. 


4.  $.75 +  $.20 =$.95. 

5.  $.60  +  $.40=$1.00. 

6.  $14.08 +  $3.14=$17. 22. 


76.  Express  the  following  by  proper  figures  and  signs ; 


1.  Nine  dollars  and  thirty  cents. 

2.  Thirty  dollars  and  ten  cents. 

3.  Eighty-four  cents. 

4.  Seventy-eight  cents. 

5.  Six  dollars  and  sixteen  cents. 


6.  7  dollars  and  26  cents. 

7.  9  dollars  and  5  cents. 

8.  19  dollars  and  7  cents. 

9.  69  cents ;  23  cents. 
10.  10  cents ;  6  cents. 


The  teacher  may  exercise  the  class  oraUy,  hj  dictating  rapidly, 
tmt  distinctly,  similar  examples.  Thus,  8ign^  five,  three?  The 
prompt  response  should  be, "  Fifty- three  dollars  "  ($53).  Qae^,  BiffTi^ 
p&int,  seven,  four  f  Ans,  Seventy-four  cents  ($.74).  Quee.  Sign, 
point,  naugfU,  eight  f    Ana.  Eight  cents  ($.06),  etc. 

Also,  the  converse;  thus,  Ques,  "Forty-five  dollars"  ($45)1 
Ans.  Siffn,  fov/r^  fioe.  Qties,  Fifty-six  cents  ($.56)?  Ans,  8ign, 
point,  fim,  six,  Ques.  Nine  dollars  seven  cents  ($9.07)  t  Ans»  ^Si^fn^ 
vine,  point,  naught,  seven,  etc. 
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77.  Copy 

and  add. 

t 

. 

a.) 

.              (2.) 

(3.) 

(4.) 

^.04 

124.12 

$105. 

$200.35 

2.21 

3.06 

32.14 

46.41 

.53 

12. 

.73 

1.02 

6,  What  is  the  sum  of  $.25,  $3.31,  $14.02,  and  $21. 

6.  What  is  the  sum  of  ten  dollars  and  twenty  cents, 
four  dollars  and  fifteen  cents,  forty-three  cents,  and  thir- 
teen dollars  ? 

7.  Bought  a  horse  for  $154,  and  sold  him  for  $35.75 
more  than  he  cost.     For  how  much  did  I  sell  him? 

8.  A  lady  paid  12  dollars  for  a  scarf,  3  dollars  and  25 
cents  for  a  fan,  two  dollars  for  a  pair  of  gloves,  and  42 
cents  for  a  collar.     How  much  did  she  pay  for  all  ? 

It  is  not  the  design  to  teach  here,  the  principles  and  reductions  of 
Decimal  Currency,  fallj  taught  in  another  place,  but  to  give  a  few 
hints  and  illustrations,  to  enable  the  teacher,  by  oral  instraction 
and  simple  written  exercises,  to  make  the  pupil  familiar  with  the 
VS6  of  decimal  currency  in  common  business  matters. 


OJRAJO     SXJEJtCISES, 

78.  1.  How  many  are  7  and  6  ?  13  and  6  ? 
25  and  6?    31  and  6  ?    42  and  6? 
2.  How  many  are  9  and  7  ?    16  and  7  ?    23 
Add 

\  By  7's  from    1  to  71. 
4  By  7*s  from    3  to  87. 

5.  By8'sfrom    0  to  96. 

6.  ByS'sfrom    6  to  102. 

7.  By9'sfrom    2  to  92. 
8,  By  9's  from  10  to  109. 


9.  By  10*8  from 

10.  By  lO's  from 

11.  Byll'sfrom 

12.  Byirsfrom 

13.  Byl2'sfrom 

14.  Byl2'sfrom 


19  and  6  ? 
and  7? 

0  to  120. 
13  to  15a 

1  to  100. 
4  to  92. 
0  to  144. 
3  to  135. 
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13,  5,  6, 10,  and  3. 
12,10,  2,  0,  and  9. 
27,  3,  10,  8,  and  7. 
36,12,  7,  4,  and  10, 
11, 12,  10,    9,  and   8 


Add  rapidly  the  following: 
16.       4,  6,    5,  3,  and   7.     20. 

16.  6,  4,    8,  2,  and   5.     21. 

17.  10,  9,    5,  3,  and   6.     22. 

18.  7,  3,  10,  9,  and    8.     23. 

19.  14,  5,    3,  6,  and  10.     24. 

Add  by  repeating  the  numbers, 

25.  2,  3,  4,  2,  3,  4,  2,  3,  4,  till  the  sum  =  63. 

26.  3,  4,  6,  3,  4,  6,  3,  4,  6,  till  the  sum  =  84. 

27.  2,  4,  6,  2,  4,  6,  2,  4,  6,  till  the  sum  =  96. 

Add  alternately, 

28.  5,  6,  5,  6,  6,  6,  6,  6,  till  the  sum  =  88. 

29.  6,  4,  6,  4,  6,  4,  6,  4,  6,  4,  till  the  sum  =  100. 

30.  7,  5,  7,  5,  7,  5,  7,  5,  7,  5,  tUl  the  sum  =  120. 

31.  8,  9,  8,  9,  8,  9,  8,  9,  8,  9,  till  the  sum  =  119. 

32.  What  is  the  sum  of  46  and  27  ? 

Analysis. — 46  is  4  tens  and  6  units,  and  27  is  2  tens  and  7  units; 
4  tens  and  2  tens  are  6  tens,  and  6  nnits  and  7  units  are  18  units, 
OT 1  ten  and  8  units,  which  added  to  6  tens  make  7  tens  and  8  units, 
or  78. 


33.  36+42=? 

34.  53+38=? 

35.  65+40=? 


39.  44  +  37=? 

40.  72+25=? 

41.  63  +  54=? 


36.  54+38=? 

37.  29  +  61=? 

38.  38  +  37=? 

42.  James  earned  44  cents  one  day,  and  52  cents  the 
next.     How  many  cents  did  he  earn  in  both  days  ? 

43.  Bought  a  pound  of  coffee  for  35  cents,  a  pound  of 
batter  for  28  cents,  and  a  pound  of  sugar  for  12  cents. 
What  was  the  cost  of  the  whole  ? 

44.  A  lady  bought  a  silk  dress  for  $28,  a  shawl  for  $16, 
and  had  $14  left.    How  much  monej  \i^  daa  ^  Sas^t 
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70*  When  the  sum  of  the  units  of  any  ordef 
equals  or  exceeds  lO. 

1.  What  is  the  sum  of  467,  536,  84,  and  705  P 

oi^BATiON:  AsTALTSis. — ^Arranging  the  numbers  as  i)efoie, 

4  5  7  begin  at  the  right  hand  and  add  the  |pliimn  of 

5  3  0  units ;  thus,  5, 9, 15, 22  uniU^  equal  to  2  tens  and 
o.A  ^  units.  ^^  Write  the  2  units  in  the  units*  place, 

and  reserre  the  2  tens  to  add  to  the  next  column. 
*  Next,  adding  the  2  tens  reserved,  t<vtiie  c(4iimn 

17  9  2  Sum.      ^^  ^°^*  '^^'  ^'  ^^'  ^^'  ^^  ^^^'^*  ^^^  ^  ^  hundred 

and  9  tens.    Write  the  9  tens  in  the  tens'  place, 

4nd  reserve  the  1  hundred  to  add  to  the  next  column. 

Lastly,  adding  the  1  hundred  reserved,  say  1,  8, 13,  17  huni^redi^ 

equal  to  1  thousand,  and  7  hundreds,  which  write  In  hundreds'  and 

thousands'  places.    Hence  the  mim  is  1792. 

In  like  manner^  copy,  add,  and  prove, 

(2.)                  (3.)                   (4)  (5.) 

276  miles.        876  feet,        $20.30  1145.24 

307     "              94   ''               7.56  36.60 

638    ''            142   "             13.08  105.08 

425     ''            507   ''             25.  .75 


6.  Find  the  sum  of  $370.21,  $2.49,  $3.07,  and  $.94. 

7.  Find  the  sum  of  2008, 1400,  706,  300,  and  77. 

8.  If  4  loads  of  coal  weigh  respectively  1922,  1609, 
ilOO,  and  1873  pounds,  what  is  the  entire  weight  ? 

^ULE. — I.  Write  the  numbers  so  thai  figures  of  the  same 
wdet  stand  in  the  same  column. 

n.  Beginning  at  the  right,  add  each  column  separately , 
and  write  the  sum,  if  esi^essed  by  one  figure,  under  the 
€S0/umn  added. 
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III.  If  the  suni  of  any  column  consists  of  two  or  more 
figures,  write  the  U7iit  figure  under  that  column,  and  add 
the  remaining  figure  or  figures  to  the  next  column,^ 

Pboof. — Add  each  column  in  the  reverse  direction.  If 
the  resuMs  agree,  the  work  is  probably  correct. 

9.  The  Duke  of  Wellington's  army  at  Waterloo  con- 
listed  of  26661  infantry,  8735  cavalry,  6877  artillery,  and 
33413  allies.    What  was  the  whole  number  of  his  army? 

10.  Napoleon's  army  at  Waterloo  was  composed  of  in- 
fantry 48950,  cavalry  15765,  and  artillery  7732.  What 
was  the  whole  number  of  his  army  ? 

11.  Gave  1325  for  a  horse,  $275.50  for  a  carriage, 
$75.75  for  a  harness,  and  $20.62  for  a  robe.  What  was 
the  cost  of  the  whole  ? 

12.  Bought  a  pair  of  boots  for  $8.50,  an  umbrella  for 
$3.62,  a  pair  of  gloves  for  $1.25,  some  collars  for  $.75, 
and  a  hat  for  $4.    What  was  the  whole  cost  ? 

3.  A  lady  gave  $48.50  for  silk  for  a  dress,  $16.75  for 
the  trimmings,  and  $15.62  for  making.  What  was  the 
cost  of  the  dress  ? 


(14.) 

(15.) 

(16.) 

(17.) 

(18.) 

(19.) 

$99.84 

96256 

$117.76 

98304 

1728 

$675^ 

24.96 

6016 

29.44 

6144 

864 

16&86 

6.24 

376 

7.36 

384 

108 

10.68 

1.56 

141 

1.84 

24576 

•81 

1.32 

12.48 

188 

3.68 

3072 

5296 

.96 

.98 

1604 

58.88 

144 

3456 

2.64 

3.12 

752 

1.38 

49152 

432 

84.48 

a^ 


ADDITION. 


1 


20.  What  is  the  sum  of  .5736  dollars  and  45  eents^  1000 
dollars  and  80  eents^  405  doUars  and  15  cent^^  50  dollars 
and  9  cents,  and  79  cents  ? 

21.  Find  the  sum  of  twenty-five  hundred  dollars,  420 
dollars  and  47  cents,  $23  and  fifi^  cents,  $600,  and  ten 
'lollars  and  eight  cents. 

22.  1  million  400  thousand  and  50  +  15  hundred  +  25 
thousand  +  120  thoui^aid  6  hundred  and  14  =t=  ? 

,  23.  Paid  $3456  ^for  a  house,  $426.75  for  painting  it, 
$2809.48  for  furniture.    What  was  the  cost  of  the  whole  ? 

24.  North  America  has  an  area  of  8825537  square  miles. 
South  America  6954131  square  miles,  fuid  the  West  Inr 
dies  93810  square  miles.  What  is  the  area  of  ttie  entire 
American  Continent  ? 

25.  A  man  owns  &rms  valued  at  $62500>  city  lots 
worth  $10260,  a  house  worth  $21300,  and  other  property 
to  the  amount  of  $10500.  What  is  the  total  value  of  his 
property  ? 


80. 
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OnAL     ISXEBCISBS, 

81.  1.  If  John  is  15  years  old  and  Qeorge  is  6,  what  ii 
the  difference  in  their  ages? 

2.  How  many  are  16  cents  less  7  cents  P 

3.  How  many  are  18  dollars  less  5  dollars?  * 

4.  How  many  are  14  less  6  ?    16  le^  4;?    1^  lei^  5  ?  * 

5.  How  many  are  18  less  8  ?    20  less  6  ?    21  less  4^? 

6.  Five  balls  taken  from  11  ballfl  feaye  how  many?. 

7.  Six  cents  from  20  cents  leave  how  many  ? 

8.  What  kind  of  numbers  are  10  days  and  6  pounds? 

9.  Can  6  miles  be  taken  from  15  acres  ?    Why  not  ? 

10.  Can  8  dollars  be  taken  from  18  dollars  ?    Why? 

11.  How  many  are  7  less  5  ?    17  less  6  ?    27  less  6  f 

12.  How  many  are  9  less  6  ?    19  less  6  ?    29  less  6  ? 

13.  What  number  iadded  to  8  wall  make  12  ? 

14.  What  number  and  9  make  13  ?    14?    15?    16? 

15.  Subtract  by  2's  from  24  to  0. 
Operation.— ^4,  22,  20, 18,  16, 14, 12,  10,  8, 6,  4, 2, 0. 
In  the  same  manner^  subtract 


16.  By  2's  from  25  tp  1, 

17.  By  2's  from  31  to  3. 

18.  By  3's  from  30  to  0. 

19.  By  3's  from  37  to  1. 

20.  By  3 's  from  40  to  4. 

21.  By  4'sfrom44  to  0. 


22.  By  4'«  from  41  to  1. 

23.  By  4'|8  from  51  to  3. 

24.  By  5's  from  60  to  0, 

25.  By  5'8  from  63  to  3. 

26.  By  6's  from  66  to  0, 

27.  By  6's  from  65  to  6. 


H  SUBTRACTION. 

28.  Count  by  4's  from  2  to  68,  and  back  from  68  to  2. 

29.  Count  by  6'fl  from  1  to  61  and  back  to  1. 

30.  Count  by  6's  from  3  to  69  and  back  to  3. 

31.  Count  by  4'8  from  5  to  53  and  back  to  6. 

32.  Count  by  6*s  from  7  to  67  and  back  to  7. 

DEFINITIONS. 

82.  Subtraction  is  the  process  of  finding  the  dif« 
ference  between  two  numbers. 

83.  The  Minuend  is  the  greater  of  the  two  num- 
bers. 

84.  The  Subtrahend  is  the  smaller  of  the  two 
numbers. 

85.  The  Difference  or  Remainder  is  the  re- 
sult obtained  by  subtracting. 

86.  The  Sign  of  Subtraction  is  — .  It  is  read 
minus,  and  signifies  less. 

When  placed  between  two  numbers,  It  indicates  that  the  one 
t^fter  it  is  to  be  sabtracted  from  the  one  before  it.  Thus,  12  —  7  is 
lead  12  mintu  7,  and  means  that  7  is  to  be  subtracted  from  12. 

87.  A  Parenthesis  (  )  is  used  to  include  within 
it  such  numbers  as  are  to  be  considered  together.  A 
Vinculum  has  the  same  signification.  Thus, 
25  —  (12  +  7),  or  25  —  12  +  7,  signifies  that  from  2& 
the  sum  of  12  and  7  is  to  be  subtracted. 

88.  Principles. — 1.  Only  like  numbers  and  units  of 
the  same  order  can  ie  subtracted^  the  orvefrom  the  other. 

2.  The  minuend  must,  ie  equal  to  the  sum  of  the  suitta- 
kend  and  remainder. 


SUBTEACTIOK.  25 

lSXEJtCI8B», 

89.  To  be  given  in  the  same  manner  as  those  in  Art  67» 

14-9=?  24—  9=?  31—12=? 

15—6=?  11—  6=?  18—10=? 

22—8=?  17—12=?  22—8=?, 

13—7=?  23—  9=?  19—  7=? 


31—9=?  16+7-10=?  19—12  +  11=? 

26—  7=?  20+  9—  7=?  23-11  +  15=? 

30—12=?  23+  5—12=?  26—10  +  14!=? 

35—11=?  24+  6—11=?  29—  8+  6=? 

What  is  the  diflferonee  between 

17  and  4+6?        20  and  6+  6?        12+  5  and  24+3? 
34and9  +  5?       35aiid9+20?        27—  8andl4+8? 

18  and  7  +  7?        28  and  9+  9?        30-10  and    9  +  8? 

Bimilar  dictation  exercises  may  be  given  bj  the  teaclier. 

WItlTTBir     BXBnCISXSS, 

90«  When  each  figrure  of  the  subtrahend  is  not 
{preater  than  the  corresponding  iigrure  of  the  min* 
uend. 

1.  From  798  subtract  563. 

OPBBATiON.  Analysis. — Write  the  less  number  under  the 

Htnnend       7  9  8    greater,  eo  that  anits  of  the  same  order  stand 
Subtrtfiend   5  63    in  the  same  column. 

Begin  at  the  right,  and  subtract  each  order 

Bemainder    2  3  5    ^f  ^j^its  separately ;  thus,  3  units  ftom  8  units 

leave  5  units,  which  write  in  the  units'  place; 
6  tens  from  9  tens  ieave  3  tens,  which  write  .in  the  tens'  place  ; 
5  hundreds  from  7  hundreds  leave  2  hundreds,  which  write  in  the 
hundreds'  place.    Hence  the  remainder  is  235. 

The  remainder  285  added  to  the  subtrahend  568  equals  798,  the 
minuend.    Hence  the  work  is  correct.    (Pris.  ^."^ 
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26 


SUBTRAOTIOK. 


Copy,  subtract,  i 

find  prove. 

■ 

(3.) 

(3.) 

(4^) 

(5.) 

Minsead        426 

573 

784 

837 

Subtrahend   214 

321 

434 

31S 

(6.) 

(7.) 

(8.) 

(9.) 

Prom  624  feet. 

795  tons. 

864  men. 

•976 

T«Se   211     " 

352    " 

413    " 

1152$ 

91*  Before  subtracting  dollars  and  cents,  the  nnmberB 
mugt  be  written  as  in  Addition,  in  such  ordefT  that  the 
points  will  stand  in  the  same  vertical  liae^ 

In  like  manner,  subtract  and  proye. 


10.  $54.26  from  $68.37. 

11.  2714  from  5945. 

12.  $30.52  from  $81.76. 

• 

16.  $93.64—  $52.41=? 

17.  $270.59-  $40.16=? 
18l  $708. 42 -$501.30=? 


13.  1763  tons  from  3886  tons. 

14.  6245  feet  from  8569  feet. 

15.  7301  days  from  9625  days. 

19.  437615—213502=? 

20.  732740--  11^0s=? 

21.  242674^  82142zrr 


Find  the  difference  between 


22.  1204  and  5379. 

23.  1320  and  1471. 

24.  8673  and  3560. 


25.  $57.46  and  $18. 00 +  $24. 25. 

26.  $50.20  +  $4.01  and  $76.31. 

27.  $98.76  and  $30.46 +  $43. 04. 


28.  From  five  thousand  seven  hundred  and  foi-ty,  take 
3  thousand  and  30. 

29.  From  46  thousand  5  hundred  and  27,  take   12 
thousand  3  hundred  and  fourteen. 

30i  Two  men  bought  a  piece  of  property  for  $358. 50< 
Oaepsdd  $146.30;  how  much  did  the  other  pay? 


SUBTRACTlbN,  2? 

31.  A  house  and  lot  sold  for  ♦7866,  which  was  one 
thousand  one  hundred  and  ten  dollars  more  than  the  cost. 
What  was  the  cost  ? 

d2.  A  certain  city  has  a  population  of  246857,  which 
is  25324  more  than  it  had  last  year.  What  was  its 
population  last  year  ? 

ORAL     JEXBnCISBS, 

92.  1.  A  man  having  $20,  paid  17  for  a  hat,  and  $8 
for  a  vest.    How  many  dollars  had  he  left  ? 

A]rALTBis.-^The  difference  between  $20,  and  the  snm  of  $7  and 
$8,  which  is  $5. 

2.  A  boy  had  25  cents,  and  gave  15  cents  for  a  slate 
and  10  cents  for  some  paper.  How  many  cents  had  he  left? 

3.  Ella  having  16  cents,  Jane  gave  her  9  more,  and 
James  gave  her  enough  to  make  her  number  36.  How 
many  did  James  g^ve  her? 

4.  Subtract  by  7's  from  63  to  0. 


5.  By  7's  from  80  to  3. 

6.  By  8*s  from  64  to  0. 

7.  By  8*8  from  85  to  5. 

8.  By  9's  from  90  to  0. 

9.  By  ys  from  86  to  5. 


10.  By  lO's  from  100  to  0. 

11.  By  irs  from  119  to  9. 

12.  By  irs  from  125  to  4. 

13.  By  12's  from  129  to  9. 

14.  By  12*s  from  150  to  6. 


15.  Count  by  7's  from  2  to  86,  and  back  froini  86  to  2^ 

16.  Count  by  8*s  from  4  to  100,  and  back  to  4. 

17.  Count  by  9's  from  7  to  115,  and  back  to  7. 
la  Count  by  lO^s  from  16  to  136,  and  back  to  16, 

19.  Count  by  ll*s  from  9  to  119,  and  back  to  9. 

20.  Count  by  12*s  from  20  to  140,  and  back  to  20. 

21.  How  many  are  5  tens  less  3  tens?    5Q— ^^  ^ 


S8 


SITBTBAOTIOK. 


22.  How  many  are  6  tens  less  4  tens  ?    60— 4:(h? 

23.  From  6  tens  5  units  sabtract  4  tens  3  .uni  ts. 

24.  From  8  tens  7  nnits  subtract  5  tens  6  units* 

25.  From  a  cask  containing  52  gallons^  27  gallons  were 
drawn  out.    How  many  gallons  remained  ? 

Analy^s. — ^The  difference  between  52  gaUons  and  27  gallons 
27  is  2  tens  and  7  units.  2  tens  or  20  from  52  leaves  22,  and  7  from 
82  leaves  25.    Hence  25  gallons  remained  in  the  cask. 

26.  From  a  piece  of  cloth  containing  46  yards,  24  yards 
were  cut     How  many  yards  were  left  ? 

27.  A  man  bought  a  watch  for  $40^  and  a  chain  for 
$15,  and  sold  both  for  $63.     How  much  did  he  gain  ? 

28.  How  nuuiy  are  6  and  40,  less  5  and  20  ? 

29.  How  many  are  7  and  30^  taken  from  5  and  50  P 
80.  Eighteen  plus  12  equals  40  minus  how  many  ? 

31.  Twenty-two  plus  15,  equals  how  many  plus  10? 

32.  William  having  75  cents,  gave  25  cents  for  a  book 
and  20  cents  for  a  slate.     How  many  cents  had  he  left  P 

33.  A  farmer  sold  a  horse  for  $96,  which  was  $23  more 
than  the  horse  cost.     What  did  he  cost  ? 


Find  the  wnitted  term  in  the  following  equations : 


/ 


34.  12+  8—  6=? 

35.  46  +  12—14=? 

36.  57—13+  8=? 

87.  60— (24+6)=? 

88.  28+  6=40—? 

39.  42—12=18+  ? 

40.  30  +  25=? +40 

41.  27-11=19-? 
4a  5^+16=60—? 


43. 
44. 
45. 

46. 
47. 
48. 
49. 
50. 
51. 


54—12: 

17  +  23: 

18  +  25: 

64—48: 
75-30: 

16  +  38: 
43+  ?: 
80—?: 

22+54: 


:?+12 

56-  ? 
23+ P 
;30-.  ? 

:?  +1» 

:60— ? 

:27+28 

:  100—40 
:64+? 


SC'BTKACTIOK, 
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MQniiend 
Babtraliend 

Bemainder 


953 

674 

279 


93*  When  any  figure  of  the  subtrahend  is  gfreater 
than  the  correspondiniT  filTure  of  the  minuend* 

1.  From  953  subtract  674. 

OF£RATiON.       ANALYSIS. — Write   the  namoers  as  before 
8  14  IS       (90),  and  subtract  each  order  of  units  sep^ 
rately. 

Since  4  units  cannot  be  subtracted  from  3 
units,  increase  the  8  units  by  a  unit  from  the 
next  higher  order,  or  10  units,  making  18  unita 
4  units  from  18  units  leave  9  units,  which  write  in  the  units'  place. 
Since  1  of  the  tens  was  united  with  the  units,  there  are  4  yma  left. 
As  7  tens  cannot  be  subtracted  from  4  tens,  increase  the  4  tens  by 
a.  unit  from  the  next  higher  order,  or  10  tens,  making  14  tens. 
7  tens  from  14  tens  leave  7  tens,  which  write  in  the  tens'  place. 

Since  1  of  the  hundreds  was  united  with  the  tens,  there  are  8 
hundreds  left.  6  hundreds  from  8  hundreds  leave  2  hundreds^ 
which  write  in  the  hundreds'  place.    Hence  the  remainder  is  279. 

In  like  manner^  solve  and  prove  the  following  : 

(3.)  (3.)  (4.)  (5.) 


Frcm 
Subtract 


From 
Take 


3273 

1425 

(6.) 
42670  miles. 
14384    '' 


6345 
2462 


5702 
4384 


7465 
3270 


(7.)  (8.) 

51062  acres.      246700  feet 
24300     "  18030   « 


When  one  of  the  given  numbers  contains  cents,  and  the 
^bher  does  not,  fill  the  vacant  places  with  two  ciphers. 


(9.) 

(10.) 

(11.) 

(12.) 

9tQBk 

$325.17 

♦279.00 

(105.08 

17.00 

OUm 

84.36 

183.42 

67.00 

.%(^ 

30  SUBTEACTION. 

BuLE. — L  Write  the  subtrahend  under  the  minuend, 
placinf  units  of  tlie  same  order  in  the  same  column. 

II.  Begin  at  the  right,  and  subtract  the  units  of  each 
order  of  the  subtrahend  from  the  units  of  the  correspond' 
ing  order  of  the  minuend,  and  write  the  resuit  beneath. 

III.  If  the  units  of  any  order  of  the  subtrahend  are 
greater  than  the  units  of  the  corresponding  order  of  the 
minuend,  increase  the  latter  by  10,  and  subtract;  then 
diminish  by  1  the  units  of  the  next  higher  order  in  the 
minuend,  and  proceed  as  before. 

Pboof. — Add  the  remainder  to  the  subtrahend,  and  if 
tJie  sum  is  equal  to  the  minuend,  the  work  is  correct. 

Instead  of  d/i/minUhing  by  1  the  units  of  the  next  higher  order  in 
the  nUnuendt  we  may  inerease  by  one  the  units  of  the  next  higher 
order  in  the  eubtrahend. 


Subtract 

13.  20762  from  53120. 

14.  $73.16  from  $138. 

15.  $247  from  $382.28. 


From 

16.  $430.09,  take  $272.46. 

17.  15200  rods,  take  6472  rods. 

18.  120764  tons,  take  75028  tons. 


How  many  years  from  the  date  of  each  of  the  following 
events  to  the  present  year  ? 

19.  Figures  were  used  by  the  Arabs  in  the  year  890. 

20.  Decimal  fractions  were  invented  in  1464. 
,21.  Printing  was  invented  in  1441. 

22.  The  telescope  was  invented  by  Galileo  in  1610. 

23.  The  electric  telegraph  was  first  used  in  the  United 
States  in  1844. 

24.  The  first  passage  of  the  Atlantic  Ocean  by  steam 
traa  in  18B9. 


HEVIEW.  31 


What  is  the  difference  between 


28.  7620  and  12420? 

29.  $4027  and  $703.41? 

30.  $1076  and  $2340.50? 


25.  34726' and  47062? 

26.  57600  and  20012  ? 

27.  70361  and  1005  f 

31.  2762  + 10341  and  45701  + 1200  ? 

32.  3000  +  42301  and  720  + 1684 + 7342  ? 

33.  A  merchant  bought  a  quantity  of  goods  for  $1248.66^ 
And  sold  them  for  $1540.     How  much  did  he  gain? 

34.  Sold  a  horse  for  $250. 75^  which  was  $28  more  than 
he  cost.     How  much  did  he  cost  ? 

35.  A  man  having  $15,740.80,  gave  $5085  for  a  store, 
and  $7640.75  for  goods.*    How  much  money  had  he  left? 

36.  If  a  piece  of  property  bought  for  $7086.86  is  sold 
at  a  loss  of  $1562.09,  for  how  much  is  it  sold  ? 

Find  the  second  member  of  the  following  equations : 

37.  12346  +  840  +  1046—3846=? 

38.  $210+$809.76— ($15.21  +  $308.76)=  ? 

39.  $600. 09 -^$276. 25  +  $5682— $654=  ? 

40.  $1032.07 + $68. 05  +  $.  98— $1000==  ? 

41.  476281-12672-8720+20000=? 

REVIEW. 

94«   1.  The  sum  ol  two  numbers  is  46,  and  one  oi 
them  is  18;  what  is  the  other? 

2.  The  difference  of  two  numbers  is  16,  and  the  greater 
is  32 ;  what  is  the  less  ? 

3.  The  difference  of  two  numbers  is  24,  and  the  less 
is  26.;  what  is  the  greater  ? 


32  SUBTRACTIOK.  ^ 

4  A  boy  haying  28  peabhes  gave  8  to  his  brother^  7  to 
his  sister,  and  lost  4 ;  how  many  had  he  left  ? 

5.  If  a  lady  buy  some  thread  for  10  cents,  some  needles 
for  5  cents,  and  some  ribbon  for #20  cents,  and  give  the 
clerk  50  cents,  how  much  change  should  he  return  ? 

6.  In  a  garden  are  47  fruit  trees ;  15  of  them  ere  peach 
I  'ees,  12  plum  trees,  and  the  remainder  pear  trees.  How 
many  pear  trees  are  there  ? 

7.  A  lady  having  3  ten-dollar  bills  and  1  five-dollar 
bill,  bought  a  bonnet  for  $11,  a  pair  of  gaiters  for  $7, 
and  a  scarf  for  $3.    How  much  money  had  she  left  ? 

8.  A  man  died  at  the  age  of  64  years,  having  been 
married  36  years.    What  was  his  age  when  he  married  ? 

9.  In  a  public  school  there  are  75  pupils,  and  47  of 
them  are  girls ;  how  many  of  them  are  boys  ? 

10.  A  man  sold  25  sheep,  then  bought  12,  and  then 
had  20.    How  many  had  he  at  first  ? 

11.  A  merchant  gave  $52  for  a  box  of  goods,  and  paid 
$5  freight;  for  how  much  must  he  sell  them  to  gain  $15? 

12.  A  man  gave  his  watch  and  $10  in  money  for  a  har- 
ness valued  at  $75.   How  much  did  he  get  for  his  watch  ? 

13.  A  man  having  received  $45  for  labor,  paid  $15  for 
a  coat,  $7  for  a  barrel  of  flour,  and  $6  for  a  ton  of  coal. 
How  much  had  he  left? 

14.  A  man  bought  a  vest  for  $7,  a  pair  of  pants  for 
f  12,  and  three  shirts  for  $9,  and  gave  in  payment  3  teh« 
I  .oUar  bills.    How  much  change  shoijld  he  receive  ? 

Find  the  required  term  in  the  following  equations  : 


15.  42— (10  +  12)=? 

16.  9  +  16=30—? 


18.  36—8  +  9  +  12=? 

19.  7  +  16-8=±22— P 

20.  14+28—16—9=3? 
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95.  1.  The  subtrahend  is  260346^  and  the  remainder 
72304.    What  is  the  minuend  ? 

2.  The  difference  is  $310.62,  and  the  mhiuend  |;1206.28. 

ft 

What  is  the  subtrahend  P 

3.  What  is  the  sum  of  4062  and  12356  increased  by 
the  diffprence  between  15000  and  975  ? 

4.  -^From  the  sum  of  23462  and  9030,  subtract  the  dif- 
ference between  34000  and  7640. 

5.  From  the  difference  between  19876  and  6032,  sub- 
tract the  difference  between  12000  and  673. 

6.  From  what  sum  must  $.62  be  taken  to  leave  a 
remainder  of  $14. 60  ? 

7.  There  were  67374  miles  of  railway  in  the  United 
States  in  1872,  and  71564  miles  in  .1873.  How  much 
was  the  gain  in  one  year  ? 

8.  A  man  has  $10000.  How  much  must  he  add  to 
this,  to  be  able  to  pay  for  a  farm  worth  $13640  ? 

9.  Califoniia  contains  158933  square  miles,  and  Texas 
237321  square  miles.  How  much  larger  is  Texas  than 
California  ? 

•   10.  Mt.  Blanc  is  15572  feet  high,  and  Pike's  Peak 
12000  feet.  •  What  is  the  difference  in  their  height  ? 

11.  A  man  willed  $125000  to  his  wife  and  two  children. 
To  his  son  he  gave  f  44675,  to  his  daughter  $26380,  and 
the  remainder  to  his  wife.     What  was  his  wife's  share? 

12.  A  merchant  of  Nashville  goes  to  Ifew  Orleans  with 
$21600.  He  invests  $7638.50  in  groceries,  $3210.65  in 
crockery,  $1245.18  in  wooden  ware,  and  the  remainder  in 
hardware.     How  much  does  he  invest  m\iaidw«t^*t 
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13.  The  population  of  London  in  1870  waa  3260000 , 
of  New  York,  944292  ;  and  of  Brooklyn,  396099.  How 
much  greater  was  the  population  of  London  tj»an  of  New 
York  and  Brooklyn  ? 

14,  A  man  owns  property  valued  at  175860,  of  which 
$45640  is  invested  in  real  estate,  $25175.75  in  personal 
property,  and  the  remainder  he  has  in  bank.  How  much 
has  he  in  bank  ? 

^5.  Three  persons  bought  a  hotel  valued  at  $42075. 
The  first  agreed  to  pay  $8375.50,  the  second  agreed  to 
pay  twice  as  much,  and  the  third  the  remainder.  How 
much  was  the  third  to  pay  ? 

16.  A  had  $725.40,  B  had  $180.36  more  than  A,  a,nd 
G  had  as  much  as  A  and  B  together  minus  $214.  How 
much  had  C  ? 

17.  3764-16844-573-(931  +  1000)=? 

18.  $27.62  +  $30.50— $14.00-^$7.62=? 

19.  17300  +  6840— (5800  +  1386)=25300—? 

20.  (4803^7690)-(3600  +  1873)=18321+? 


96. 
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4.  Subtmhend.  5.  Sign  of 
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OBAZ     EXEncISMS, 

97.  1.  U  a  man  earns  $3  a  day^  how  many  times  IS 

does  he  earn  in  4  days  ?  l(3+$3  +  l3  +  $3  are  how  many? 

%,  There  are  7  days  in  1  week.     How  many  days  are 

there  in  3  weeks  ?  How  many  are  three  7's,  or  3  times  7  ? 

3.  There  are  4  pecks  in  1  bnshel.    How  many  pecks 
in  4  bnshels.    Four  4's,  or  4  times  4  are  how  many  ? 

4.  Is  the  result  the  same  whether  we  say  4  times  6, 
or  6  times  4  ? 

6.  What  is  the  difference  between  six  6's  and  five  6's  f 

6.  How  many  «re  three  8's  P    Eight  3*s  ? 

7.  Add  by  2's  from  0  to  24. 

8.  Multiply  from  0  times  2,  to  12  times  2. 

Opebatiqk. — 0  times  2  is  0,  once  ^-is  2,  twice  2  are  4«  8  times  2 
are  6, 4  times  2  are  8, 5  times  2  are  10,  and  so  on. 

9.  Subtract  by  2's  back  from  24  to  0. 

10.  Multiply  back  from  12  times  2  to  0  times  2. 

Operation.— 12  times  2  are  24, 11  times  2  are  22,  10  times  2  am 
{    9  times  2  are  18,  8  times  2  are  16,  and  so  on. 

11.  Multiply  from  0  times  3  to  12  times  3>  and  back. 

12.  Multiply  from  0  times  4  to  12  times  4,  and  reverse, 

13.  Multiply  from  0  times  5  to  12  times  5,  and  reverse. 

14.  Multiply  from  0  times  6  to  12  times  6,  and  reverse. 
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no 
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120 
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DEFINITIONS. 

98.  Multiplication  is  the  process  of  taking  one  of 
two  numbers  as  many  times  as  there  are  units  in  the  other. 
Or,  it  is  a  short  method  of  adding  equal  numbers. 

99.  The  Multiplicand  is  the  number  to  be  mul- 
tiplied. 

100.  The  Multiplier  is  the  number  by  which  to 
•multiply. '  It  shows  how  many  times  the  multiplicand  is 
to  be  taken. 

101.  The  Product  is  the  result  obtained  by  the  mul- 
tiplication. 

The  multiplicand  and  multiplier  are  called  the  factors  of  the 
product. 
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102.  The  Sign  of  Multiplication  is  x .    It  is 

tqqA  times,  01  multiplied  by. 

When  placed  between  two  numbers,  it  sbows  that  tbey  are  to  be 
multiplied  together.    Thus  9  x  7  is  read  9  nm^iplied  by  7,  or!  times  9. 

Since  changing  the  order  of  the  factors  does  not  change  the  re- 
?5ult,  9x7  may  be  read,  7  times  9,  or  9  times  7. 

103.  Pkikciples. — 1.  The  multiplier  is  aiways  re- 
gardsd  as  an  abstract  number. 

2.  TTte  multiplicand  and  product  are  like  numbers,  and 
may  be  either  concrete  or  abstract. 

In  examples  containing  concrete  numbers,  the  concrete  number  is 
the  true  miiltiplicand,  but  when  it  is  the  smaller,  it  is  often,  for 
eonvenienoe,  used  abstractly  as  the  multiplier. 

J.04i.8x4=?  10 X  0=?  11  X  8=? 

7x7=?  9x   5=?  9x12=? 

6x9=?  7x11=?  11x10=? 

0x6=?  12x   6=?  10x12=? 

10x8=?  9x   7=?  9x11=? 


8x   8+10=?         10x10—14=?  15  X   2  +  15=? 

9x  4—10=?  7x12+16=?  11x11—  9=? 

12x   6  +  15=?  8x   0—  7=?  12x   0+25=? 

10x12—25=?  0xl2x  8=?  10x12-16=? 

8x11—12=?  1x12+  8=?  12x11—12=''' 

9x   9  +  19=?         12x10—30=?  12x12+  6=i» 

1.  At  7  cents  each,  what  is  the  cost  of  5  pencils  ? 

Akalybis.— Since  1  pencil  costs  7  cents,  5  pencils  will  ^ost  ^ 
limes  7  cents,  or  85  cents. 
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2.  What  is  the  cost  of  4  tons  of  coal,  at  $8  a  ton  ? 

3.  What  is  the  cost  of  5  hats,  at  $5  a  piece  ? 

4.  At  9  cents  each,  what  will  3  melons  cost  ? 

5.  What  will  5  yards  of  gimp  cost,  at  11  cents  a  yard? 

6.  12  inches  make  a  foot.   How  many  inches  in  4  feet? 
*?.  At  $4  a  cord,  what  will  9  cords  of  wood  cost? 

6.  Multiply  from  0  times  6  to  12  times  6,  and  reverse. 
9.  Multiply  from  0  times  7  to  12  times  7,  and  reverse^ 

10.  Multiply  from  0  times  8  to  12  times  8,  and  reverse. 

11.  Multiply  from  0  times  9  to  12  times  9,  and  reverse* 
'12,  What  cost  6  pairs  of  boots  at  $8  a  pair?    At  $9  ? 

13.  At  8  cents  each,  what  cost  9  books  ?    10  books? 

14.  What  cost  9  barrels  of  flour  at  $9  a  barrel  ?  At  ^10  ? 

15.  7  days  make  a  week.    How  many  days  in  7  weeks  ? 

16.  If  a  man  earn  $12  in  1  week,  how  much  will  he 
earn  in  8  weeks  ?    In  9  weeks  ? 

17.  Multiply  from  0  times  10  to  12  times  10,  and  reverse, 

18.  Multiply  from  0  times  11  to  12  times  11,  and  reverse. 

19.  Multiply  from  0  times  12  to  12  times  12,  and  reverse. 

20.  At  12  cents  a  yard,  what  cost  9  yards  of  calico  ? 

21.  What  cost  10  pounds  of  ginger,at  11  cents  a  pound  ? 

22.  At  $11  a  hundred,  what  will  11  hundred  posts  cost? 

23.  How  many  bushels  of  grain  can  be  put  in  8  bins^ 
each  containing  12  bushels? 

24.  How  many  are  8  times  $4,  minus  $7  ? 

.  25.  How  many  are  7  times  9  pounds,  plus  10  pounds  ? 

26.  How  many  are  6  times  12  rods,  less  20  rods  ? 

27.  James  gave  5   cents  each  for  6   oranges.     How 
much  change  should  he  receive  from  50  cents  ? 

28.  How  much  more  than  $35  will  7  tons  of  coal  cost, 
at  $6  a  ton  ? 
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JtJtITTBir     EXBMCISEa. 

105.  When  the  maltiplier  consists  of  but  one 
order  of  units. 

1.  How  many  are  4  times  73  ? 

iarx  OPSRATiON.       Analysis.— To  obtain  the  rfesolt  by  Addition 


73 
73 
73 
73 


First  find  the  sum  of  four  3'a,  or  4  times  8  units, 
which  is  12  units,  equal  to  1  ten  and  2  units. 
Write  the  2  units  in  the  units'  place,  and  reserve 
the  1  ten  to  be  added  to  the  sum  of  the  tens. 

Next,  the  sum  of  four  7*8,  or  4  timea  7  tens,  is 
28  tens,  and  28  tens  plus  1  ten  reserved  are  29 
tens,  or  2  hundreds  and  9  tens,  which  write  in  the 


Sum     2  9  2 

hundreds'  and  tens*  place.    Hence  the  sum  is  292. 


Multiplier        4 

Product     2  9  2 


2d  operation.       Analysis. — In  this  operation,  the  multi* 
Multiplicand       7  3        plicand  73  is  written  but  once ;  and  as  it  is  to 

be  taken  4  times,  write  the  multiplier  4  under 
it,  and  commeoce  at  the  right  to  multiply, 
4  times  8  units  are  12  units,  or  1  ten  and  2 
units.  Write  the  2  units  in  units'  place  and 
reserve  the  1  ten  to  add  to  the  product  of  the  tens. 

Next,  4  times  7  tens  are  28  tens,  and  28  tens  plus  1  ten  reserved 
are  29  tens,  or  2  hundreds  and  9  tens,  which  write  in  the  hundreds' 
and  tens'  places.  Hence  the  product  is  292,  equal  to  the  sum  in  the 
first  operation.  • 


Solve  by  both  methods, 


2.  3  times  84. 

3.  4  times  135. 


6.  4  times  $204. 

7.  5  times  $425. 


4.  5  times  234. 

5.  6  times  352. 

8.  Multiply  4621  by  4 ;    by  5  ;    by  6  ;    by  7. 

9.  Multiply  3062  by  6  ;    by  7;    by  8;    by  9. 

What  is  the  product 

10.  Of  $5642  by  6?    by  5?    by  7?    by  9? 

11.  Of  20372  feet  by  7  ?    by  9 ?    bj  5?    \ii  ^1 


KTiT3FttJII'JtX!l®y. 


Wjx  9qb:  bit:  ^aeiak  d!  iflDsr.  jyt  t9  m  Inixel? 


^^'j?  jiiriiM--n»iilni]Hrr.jai£  a^  j» -dif  smh^ficsBd  (109^  JSdleX 

sii£  jc  ill/  &  iM^TH^   i^  ninis  #1i2T«  ^nc. 

Ill  ITiiiii  cc«i  :>i^t^  t^ii§  of  coaL  at  $6  ji  torn? 

14.  ITmtr  -cost  123S  -ecTde  of  wood,  ^t  ^  s  ecad? 

Ul  Wlifl.!  east  152  poimdfi  of  nmls,  at  7  oests  Aponnd  r 

THieii  dih^r  taciKnr  contains  cents,  iheproimei  is  egnis, 
s&d  may  be  changed  to  dollaiTB  and  cente  by  patting  the 
point  ( . )  two  places  from  the  n^My  and  prefixing  the 
eign(t> 

(16,)  (17.)              (18.)  (19.) 

VaMp),     143.72  1136.04             87  cent&  «2.06 

^  8  7  9  6 

i»K,d«ct     $349.76  $952.28  $7.83  $12.36 

20,  At  6  cents  a  pound,  what  cost  675  ponnds  of  rice  ? 

21,  At  $4.37  ayard,  what  is  the  cost  of  7yaids  of  cloth? 

22,  At  $124.50  an  acre,  what  will  5  acres  of  land  cost? 

23,  What  is  the  cost  of  8  building  lots,  at  $2015  each  ? 

OHAL     EXBRCISB8, 

\i)(i.  1.  9  tiraes  $12  are  $108.  Which  number  is  the 
Mult ipli^t^nd  ?    The  Multiplier?    The  Product  ? 

)},  If  6  men  can  build  a  wall  in  7  days,  in  how  man^' 
^^i^-^ittt^  build  it  ? 

ill  take  1  man  6  times  as  many  days  as  it  will 
wall;  and  6  timod  7  days  are  42  days.    Hence 
42  days.  • 
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3.  If  7  men  can  do  a  piece  of  work  in  10  days^  hovf 
many  days  will  it  take  1  man  to  do  the  same  work  ? 

4.  How  many  horses  will  consume  as  many  bushels  of 
oats  in  one  day  as  7  horses  wiU  consume  in  6  days  ? 

5.  If  3  barrels  of  flour  last  9  persons  4  months,  how 
long  will  the  same  quantity  of  flour  last  1  person  ? 

6.  If  a  man  earns  $18  a  week,  and  spends  19  for  boarc 
and  other  expenses,  how  much  will  he  save  in  8  weeks  ? 

7.  If  Henry  earn  $5  a  week,  and  James  14,  how  much 
will  both  earn  in  7  weeks  ? 

8.  What  is  the  difference  in  the  cost  of  6  yards  iof  rib- 
bon at  9  cents  a  yard,  and  of  6  yards  at  11  cents  a  yard?. 

9.  What  will  be  the  cost  of  6  cows  at  $26  each  ?    - 

Analysis. — Six  cows  will  cost  6  times  $26.    6  times  6  tiniti 
ftre  36  units,  or  3  tens  and  6  units,  and  6  times  2  tens  are  12  tens, 
which  plus  3  tens  and   6  units,  are  15  tens  and   6  units,  or  156 
Henc^  6  cows  wiU  cost  $156. 

10.  What  cost  7  pounds  of  figs,  at  23  cents  a  pound  ? 

11.  What  cost  8  pounds  of  coffee,  at  42  cents  a  pound  ? 

12.  At  $36  a  ton,  what  will  6  tons  of  guano  cost? 

13.  At  $18  a  barrel,  what  will  9  barrels  of  pork  cost  ? 

14.  At  $5  a  barrel,  what  are  33  barrels  of  apples  worth. 

15.  At  $7  a  week,  what  is  the  cost  of  21  weeks  board  ? 

16.  What  cost  20  pounds  of  beef,  at  12  cents  a  pound. 

17.  Two  men  start  from  the  same  place,  and  travel  in 
opposite  directions,  one  at  the  rate  of  6  miles  an  hour, 
the  other,  of  8  miles  an  hour.  How  far  apart  will  they  be 
at  the  end  of  6  hours  ?    8  hours  ?    9  hours  ? 

18.  A  woman  sold  a  grocer  5  pounds  of  butter  at  30 
cents  a  pound,  and  received  in  payment  12  pounds  of 
sugar  at  9  cents  a  pound.     How  much  waa  %t\M  ^^vfe  V^'i 
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Find  the  second  member  of  the  following  equations :  * 


19.  20  +  12—3x6=^? 

20.  16^^7  +  4x0=? 

21.  7x12—6x11=? 

22.  60-(0xl2)  +  15=r? 

23.  20x34(^0-7x5)==? 


24.  3x0  +  4x7=? 

25.  (55-7)— 20^=  P 

26.  (7  +  5)-(6  +  4)=? 

27.  14x0  +  45-15=? 

28.  100-12x7  +  20-4: 


WRITTEN    BXEBCI8ES. 

107.  When  the  multiplier  consists  of  two  or 
more  orders  of  units. 

1.  Multiply  678  by  46. 

OPERATION.  AnaIiYSIB.— Write  the 

Multiplicand              6  7  8  numbers  as  before. 

Mttltiplier                    4  6  *^*^<5e  46  is  composed 

of  6  units  and  4  tens,  46 

IstPartial  Prod.    4068=678x6  times     any    number    is 

«d  Partial  Prod.  2  712     =678  X  4  0    equal  to  6  times  the  num- 

antUreProd.       31188  =  678x46    ^®^'  ^^"*  ^  ^^^  ^^  ^^ 

times  the  number. 

6  times  678  is  4068,  the 
first  partial  product.  4  tens  times  8  units  are  32  tens,  or  8  hun- 
dreds and  2  tens.  Write  the  2  tens  in  the  tens'  place,  in  the  second 
partial  product,  and  reserve  the  3  hun'lreds  to  add  to  the  product 
of  hundreds. 

4  tens  times  7  tens  are  28  hundreds,  and  28  hundreds  plus  8  hun- 
dreds reserved,  are  31  hundreds,  or  3  thousands  and  1  hundred. 
Write  the  1  hundred  in  the  hundreds'  place  in  the  second  partial 
product,  and  reserve  the  3  thousands  to  add  to  the  product  oi 
thousands. 

4  tens  times  6  hundreds  are  24  thousands,  and  24  thousands  plm 
B  thousands  reserved,  are  27  thousands,  or  2  tens  of  thousands  and 
7  thousands,  which  write  in  the  second  partial  product.  The  sum 
of  the  partial  products  is  the  entire  product  81188. 

*  The  operations  of  maltiplication  and  division,  Indicated  by  slgrne,  must  De 
performed  befWe  those  of  addition  and  subtractioui  unless  otherwise  indicated 
kr  a  psrentbesi^r  vinculum. 
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In  Kke  manner,  multiply 


2.  473  by  27. 

3.  738  by  35. 

4.  609  by  56. 


5.  136.45  by  34 ;  by  47. 

6.  170.65  by  55;  by  64. 

7.  129.07  by  76  ;  by  82. 

BiJLE; — L  Write  the  multiplier  under  the  multipUcano' ^ 
90  that  units  of  the  same  order  stand  in  the  same  column. 

When  the  multiplier  consists  of  one  figure. 

n.  Begin  at  the  right  and  multiply  the  units  of  mch 
order  of  the  multiplicand  by  the  multiplier.  Write  in  the 
product  the  units  of  each  result,  and  reserve  the  tens  to 
add  to  the  next  result. 

When  the  multiplier  consists  of  more  than  one  figure. 

IIL  Multiply  the  multiplicand  by  the  units  of  each  order 
of  the  multiplier  successively,  beginning  at  the  right,  and 
write  the  right-hand  figure  of  each  partial  product  under 
the  order  of  the  multiplier  used. 

The  sum  of  the  partial  products  is  the  required  product. 

Proof. — Review  the  work  carefully,  or  multiply  the 
multiplier  by  the  multiplicand;  if  the  results  are  the  same, 
the  work  is  probably  correct. 

When  there  are  ciphers  in  the  multiplier,  multiply  hj  the  sig- 
nificant figures  onljf  since  the  product  of  any  number  by  0  is  0. 

8.  Multiply  6432  by  75  ;  by  67  ;  by  136. 

9.  Multiply  23072  by  128 ;  by  243 ;  by  307. 

10.  Multiply  $420.06  by  204 ;  by  666 ;  by  408. 
What  is  the  value 

11.  Of  67  hogsheads  of  sugar,  at  137.75  a  hogshead  I 

12.  Of  2347  acres  of  land,  at  $136  an  acre  ? 

13.  Of  64  horses,  at  $219.75  each  ? 
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14.  What  will  be  the  cost  of  building  a  line  of  telegraph 
274  miles  long,  at  1967  a  mile  ? 

16.  If  1049  pounds  of  seed  cotton  be  raised  from  an 
acre  of  land,  how  many  pounds  will  386  acres  produce  ? 

16.  If  a  cotton  mill  manufactures  628  yards  of  cloth 
!n  a  day,  how  many  yards  can  it  make  in  297  days  ? 

What  is  the  product 


23.  Of  370607  by  4071  ? 

24.  Of  600326  by  2645  ? 

25.  Of  730096  by  5006  ? 


17.  Of  2572  bushels  by  94  P 

18.  Of  $403. 06  by  127? 

19.  Oj  86072  pounds  by  208? 
20."  Of  316  times  $487.46  ?-    j  26.  Of  2407068  by  3406  ? 

21.  Of  507  times  30975  days?'  27.  Of  408091  by  2407  ? 

22.  Of  325  times  6408  cents?   28.  Of  73069  by  46035  ? 

29.  Find  the  cost  of  386  railway  coaches,  at  $7034  Y  "^ 
each. 

30.  What  cost  802  tubs  of  butter,  at  $27.08  each? 


31.  236x63x28=? 
|2.  439x0x142=? 


33.  1927  X  613  X  802  i^? 

34.  4605x2034x570=? 


35.  How  many  yajds  of  shirting  in  49  bales,  each  bale 
containing  26  pieces,  and  each  piece  57  yards  ? 

36.  What  is  tUe  cost  of  128  barrels  of  beef,  each  con- 
taining 216  pounds,  worth  13  cents  a  pound? 

37.  Three  schooners,  ship  239  cords  of  wood  each,  and 
a  fourth  ships  248  cords.  What  is  the  value  of  the  whole 
at  $4. 25  a  cord  ? 

3&  If  it  require  108  tons  of  iron  rail  for  1  mile  of 
irack,  how  many  tons  will  be  required  for  476  miles,  and 
what  will  be  its  value  at  $145  a  ton  ? 

39.  A  crop  of  cotton  was  put  up  in  472  bales,  the 
average  weight  of  which  was  588  pounds.  What  was  the 
weight  of  the  whole  crop,  and  its  value  at  18  cents  a  pound? 
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108.  To  multiply  by  the  factors  of  a  number. 

The  Factors  of  a  number  are  the  numbers  which 

multiplied  together  will  produce  it    Thus,  6  and  7  are 

factors  of  42 ;  2,  4,  and  5  are  factors  of  40. 

« 

The  pupil  shoald  carefally  distingajsh  between  the  faetovB  and 

le  pa/rt8  of  a  number.     The  factors  are  mvUipliedt  but  the  parts 

''  OQ  added,  to  produce  a  number.    A  factor  is  always  a  part,  but  a 

part  is  not  always  a  factor. 

Thus,  2  and  9>  3  and  6,  2,  8,  and  8,  are  faictors  of  18;  but  the 

parts  of  18  are  9  and  9, 10  and  8,  6  and  12,  7  and  11,  etc. 

109.  Pbinoiplb. — The  product  of  any  numier  offcu> 
iors  will  le  the  same  in  whatever  order  they  are  multiplied, 

1.  Multiply  468  by  36. 

OPERATION. 

3  6  =  6x6,  or  9x4,  or  1 2  x  3. 
468      468       468       468 
36  .       6         9       12 


2808     2808     4212     5616 
1404      ^     4     3 

16848    16848    16848    16848 

It  will  be  observed  that  the  multiplicand,  multiplied  1>^  the 
given  multiplier,  or  by  any  set  of  factors  into  which  it  can  be  aepa- 
vated,  produces  the  same  result. 


fe  like  manner,  multiply 

2.  $73.04  by  48=8  x  6. 

8.  50076  by  72=6  x  4  x  3. 

4.  46502  by  84=7x4x3. 

6.  $206.14 by  96=4x4x6. 


6.  $780.91  by  108. 

7.  140086  by  120. 

8.  380509  by  144. 

9.  ♦45T[.5^\ii'=JL^, 
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B]CJL£. — ^I.  Separate  the  multiplier  into  two  or  more 
factors. 

11.  Multiply  the  multiplicand  hy  one  of  the  fadorsy  the 
resulting  product  hy  another  factor^  and  so  continue  until 
%ll  the  factors  have  been  used. 

The  last  product  will  he  the  product  required. 

10.  What  will  56  acres  of  land  cost,  at  $164.50  ^  acre? 

11.  At  28  cents  a  pound,  what  will  be  the-cost  of  24 
sacks  of  coffee,  each  Containing  64  pounds  ? 

12.  What  is  the  value  of  107  pieces  of  cloth,  eacli  piece 
containing  42  yards,  at  $4.28  a  yard  ? 

110.  WSen  either  the  multiplicand  or  malti- 
plier,  or  both,  have  ciphers  ou  the  right. 

1.  Multiply  286  by  100. 

Analysis. — Since  removing  a  figure  (me  place  to 
the  left,  increases  its  value  ten  times  (44:),  annex- 
ing a  cipher  to  a  number  multipnes  it  by  10 ;  an- 
nexing tioo  ciphers  multiplies  it  bj  100,  etc.  Hence 
286  X  100=28600,  the  product  required. 


OPERATION. 

286 
100 

28600 


^.  Multiply  3240  by  600. 

Analysis.— 3240=334  X 10,  and  600=6x100. 
First  multiply  together  the  two  factors  824  and  6, 
and  then  multiply  their  product  1944,  by  10  x  100, 
or  by  1000,  by  annexing  three  ciphers,  which 
gives  1944000,  the  required  product. 


OPISHATION. 

3240 
600 


1944000 

What  is  the  product 

3.  Of  372  by  10  ?    By  100  ?    By  1000  ?    By  10000 1 

4.  Of  860  by  50  ?    By  400  ?    By  1500  ?    By  3000J? 

Rule.— Tb  the  product  of  the  significant  figuresy  annex 
as  many  ciphers  as  there  are  ciphers  on  the  rigM  of  eWier 
or  qfio^?i  of  the  factors. 
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What  is  the  product 

5.  Of  U.72  by  100  ? 

6.  Of  $30.40  by  60  ? 

7.  Of  $1200  by  700  ? 


Find 

8.  120  times  5000. 

9.  600  times  21000: 
10.    1000  times  104000.  , 


II.  42030090x3020=?  12.     7000600x50040=? 

13.  There  are  640  acres  in  1  square  mile.    How  many 
acres  in  150  square  miles  ?    In  200  ?    In  420  ? 

14.  The  salary  of  the  president  is  $50000  a  year.    How 
much  does  he  receive  in  8  years  ? 

REVIEW. 

OBAZ     EXA2HPZBS, 

III.  1.  The  sum  of  8  +  12  +  16  equals  the  product  of 
9  X  what  number  ? 

2.  The  sum  of  40  —  14  and  12  +  4  equals  7  x  what 
number? 

3.  The  difference  between  35  +  15  and  24— 10  is  equal 
to  the  product  of  what  two  factors  ?    Three  factors  ? 

4.  The  product  of  what  two  factors  is  equal  to  the 
sum  of  9,  20,  and  1:1  ? 

5.  The  product  of  8  times  9  is  equal  to  6  times  what 
number  ? 

6.  The  sum  of  25, 13,  8,  and  10  is  equal  to  the  pro- 
duct of  what  three  factors  ? 

7.  What  is  the  sum  of  3  times  3x4,  and  5  times  4  x  3 1 
What  is  the  difference  ? 

8.  Wliat  is  the  product  of  15  +  24—14  by  16-12  ? 

9.  Which  is  greater,  9  x  13—6,  or  12  times  8—20  ? 
10.  How  much  less  ^»  60— 5  x8  than  1Q^14.— \^^ 
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11.  Charles  is  twice  as  old  as  George  and  Creoige  is 
12  yeaiB  old.    What  is  the  sum  of  their  ages  ? 

12.  What  is  the  cost  of  4  hrooms  at  30  cents  each,  and 
6  pounds  of  sugar  at  11  cents  a  ponnd  ? 

13.  Mary  had  18  cents,  and  Belle  had  3  times  as  many 
)38S  9  cents.    How  many  had  both  ? 

14.  A  yonng  man  earned  $9  a  week,  and  spent  t5  a 
week  for  board.    How  much  did  he  save  in  12  weeks  ? 

15.  A  woman  sold  a  grocer  4  dozen  of  eggs  at  24  cents 
a  dozen,  and  receiTed  in  payment  half  a  ponnd  of  tea 
worth  50  cents,  and  2  pounds  of  sugar  at  11  cents  a 
pound.    How  much  was  stiU  due  her  ? 

16.  A  boy  bought  a  book  for  36  cents,  a  slate  for  20 
cents,  and  a  pencil  for  4  cents.  How  much  change 
should  he  receiye  from  a  1  dollar  bill  ? 

17.  A  lady  bought  9  yards  of  silk  at  ^  a  yard,  3  pairs 
of  kid  gloves  at  $2  a  pair,  4  pairs  of  hose  at  half  a  dollar 
a  pair.  She  gare  in  payment  4  ten  dollar  biUs.  How 
much  change  should  she  receiye  ? 

Find  the  required  term  in  the  following  equations : 

24.  7x12—25x0=? 

25.  3xOx5+16=2x? 


la  19—7+28—11=? 

19.  8x9— 16=7  X? 

20.  21  +  6x7=40+? 

21.  10x12—9x11=? 

22.  75—5x12=35—? 

23.  44+19— (50— 23)  =  ? 


26.  28+12— 6 X?  =16 

27.  9x12  +  10=120—? 

28.  42—20+14=?  x9 

29.  8  +  55— (?  x8)=7 

112.  By  a  httle  practice,  numbers  containing  three  or 
four  figures  may  be  multiplied  mefUaUy,  by  first  multi- 
plying the  highest  order  of  units,  and  adding  the  pro> 
daet  at  each  lower  order  as  found. 


HE  VIEW.  49 

1.  Multiply  324  by  2. 

Ofebation.— 2  times  3  hundreds  are  600 ;  2  times  2  tens  are  4  tenc^ 
or  40,  and  600  +  40  are  640 ;  2  times  4  are  8,  and  640  +  8  are  648. 

Omitting  all  but  results,  tlie  required  product  will  be  easily  and 
promptly  obtained  by  a  strictly  mental  process.    Thus,  600, 640»  648. 

In  like  manner,  find  the  product  of 


2.  3  times  230. 

3.  3  times  342. 

4.  4  times  150. 


5.  4  times  425. 

6.  6  times  241. 

7.  5  times   615. 


8.  234  X  r 

9.  601  X  8. 
10.    256  X  4. 


WRITTEN    BXAMPLM8. 

113.  1.  If  I  receive  $1500  salary,  and  pay  1370  for 
board,  1281.50  for  clothing,  1112.75  for  books,  and  $196.66 
for  other  expenses  annually,  what  can  I  save  in  3  years  ? 

2.  A  merchant  bought  7  hogsheads  of  sugar  at  $46.45 
a  hogshead,  and  sold  it  for  $53.62  a  hogshead.  How 
much  did  he  gain  ? 

3.  Paid  $2709  for  388  barrels  of  flour,  and  sold  the 
same  at  $9.12  a  barrel.     How  much  was  the  gain  ? 

4.  If  a  man  have  an  income  of  $5670  a  year  and  his 
daily  expenses  average  $7.25,  how  much  can  he  save  in  a 
year  of  365  days  ? 

5.  What  number  must  be  added  to  272  x  400  to  make 
the  amount  126720  ? 

6.  What  is  the  difference^etween  40706  —  308  x  56, 
and  97x340— 12400?  \ 

7.  Multiply  98  +  6  X  (37  +  50)  by  64— 5^  x  5-  10. 

8.  Multiply  675 -(77 +  56)  by  (3  x  155) -(214 -,28). 

9.  A  man  owing  $15760,  gave  in  payment  6  lots  of 
land,  worth  $730  each,  5  horses,  valued  at  $236.50  each, 
an  interest  he  had  in  a  coal  mine  worth  $2000,  and 
$1728.75  in  money.    How  much  remained  wio^^AftL'i 
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10.  A  &nn-house  is  worth  (3246,  the  farm  is  worth 
3  times  as  much  pbis  $1200,  and  the  stock  is  worth 
twice  as  mnch  as  the  honse,  less  $1875.  ^Vliat  is  the 
yalne  of  the  whole,  and  of  the  farm  and  stock  ? 

11.  What  is  the  difference  in  the  cost  of  48  horses  at 
$184^0  each,  and  of  130  sheep  at  $480  a  head  ? 

12.  Bought  150  barrels*  of  flour  for  $1150,  and  finding 
25  barrels  of  it  Worthless,  sold  the  remainder  at  $9  a  bar- 
rel   Did  I  gain  or  lose,  and  how  much  ? 

Complete  the  following  equations : 

13.  (142  +  405)  X  (1000  —  850)  —  5000  —  ? 

14.  (97  X  1000)  -  (75  x  500  —  420)  4- 1500  =  ? 

15.  $73.46  —  ($.94  -h.  $3.02)  -f-  $47,  x  35  =  ? 

16.  $246.08  X  104  -h  ($2000  —  $240.50)  x  10  =  ? 
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1.  DBF1M1T10N8. 


1.  Multiplication.  2.  MuHIpIic^nd, 
8.  Multiplier.  4  Product.  5.  Siga 
of  Multiplicatioii. 


%.  Peincifles,  1  and  2. 

3.  RULB— I,  II,  IIL^ 

4.  Proof. 

6.  When  EiTHEai  factor  contains  cents. 


6.  By  Factors. 


7.  Multiplier    and 

MlTLTIFLICAND. 


1.  Definition  of  factors. 

2.  Principle. 

3.  Rule. 

1.  When  one  or  both  have  dphen 

on  the  light. 
2./Rule. 


OUAIs     EXBMCI8E8. 

115.  1-  How  many  4'8  are  12  ?    Are  16  ?    Are  24  ? 

2.  How  many  lots,  of  5  acres  each,  in  20  acres  ? 

3.  How  many  5's  in  15  ?    In  30  ?    In  35  ?    In  50  ? 

4.  How  many  barrels,  each  holding  3  bushels,  will  be 
required  for  18  bushels  of  apples  ?    21  bushels  ? 

5.  How  many  times  can  6  yards  of  cloth  be  taken  from 
a  piece  containing  30  yards. 

6.  How  many  time&  can  6  cents  be  taken  from  23  cents, 
so  as  to  have  5  cents  remaining  ? 

7.  Distribute  $28  equally  among  7  men.    How  many 
dollars  will  each  receiye  ? 

Bo  jou  find  how  many  times  7  men  are  contained  in  $28,  or  do 
70a  find  one  of  7  equal  parts  of  $28  ? 

8.  How  do  you  find  one  of  8  equal  parts  of  a  number  ? 
Of  9  eq^ufd  parts?    Of  6  equal  parts  ? 

9.  What  is  one  of  4  equal  parts  of  40  ?    Of  36  ?    Of  48  ? 
XO.  What  is  one  of  6  equal  parts  of  30  ?  Of  43  ?   Of  48  F 

11.  What  is  one  of  7  equal  parts  of  56  pounds  ? 

12.  How  many  times  8  cents  are  48  cents?    Is  the 
result  a  concrete  or  an  abstract  number  ? 

13.  What  is  one  of  8  equal  parts  of  48  cents  ?    Is  th^ 
result  a  concrete  or  an  abstract  number  ? 
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I 

DEFINITIONS. 

116.  Division  is  the  process  of  finding  how  mang 
times  one  number  is  contained  in  another  of  the  same 
kind,  or  of  finding  one  of  the  equal  parts  of  a  number. 

117.  Th^  Dividend  is  the  number  to  be  divided. 

118.  The  Divisor  is  the  number  by  which  to  divide. 

119.  The  Quotient  is  the  result  of  the  division,  and 
fihows  how  many  times  the  dividend  contains  the  divisor. 

The  division  is  said  to  be  eoBoet  when  there  is  no  remainder. 
'  The  part  of  the  dividend  remaining  when  the  division  is  not  exact 
is  called  the  Eemainder,  and  must  always  be  le9S  than  the  divisor. 

130,  The  Sign  of  Division  is  -4-.  It  is  read 
divided  by. 

It  shows  that  the  number  before  it  is  to  be  divided  bj  the  one 
after  it ;  thus  54  -i-  9  is  read  54  dmded  by  9. 

131.  Division  is  also  indicated  by  placing  the  dividend 
above  the  divisor  with  a  line  between  them ;  thus,  -^  is 
read  72  divided  by  8. 

133.  Principles. — ^In  finding  how  many  times  one 
number  is  contained  in  another : 

1.  The  divisor  and  dividend  are  like  numbers^  and  th$ 
quotient  an  abstract  number. 

In  finding  one  of  the  equal  parts  of  a  number; 

2.  The  dividend  and  quotient  are  like  numbers,  and  the 
divisor  an  abstract  number. 

3.  The  dividend  is  equal  to  the  product  of  the  divisor 
^  ^^  g^uotienty  plus  the  remainder. 
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OR  AX,     MS 

?       63-7-9= 
56-^8 


laS.    36-5-9: 

42-=-?=?       Sfi-ji-ft^? 

40-5-5=?       45-^5=?      72-^-9=?      96-5- 


JBBCI8ES. 

?      64-5-8=? 
66-r-6=? 


84. 
72. 
96 


7=? 
1*=? 
8=? 


i^t  =  ?  ^/  =  ?  V  =  ? 

^  =  ?  J^  =  ?  tt  =  ? 

«  =  ?  ft  =  ?  V  =  ? 

1.  Divide  by  3,  from  2  in  2  to  2  in  24. 


W  =  ? 


Ofbratiok.— 3in2,  once;  2 in  4> twice;  2 in  6, 8  times ;  2 in  8, 
4  times ;  2  in  10,  5  times,  and  so  on  to  2  in  24, 12  times. 

In  the  same  maimer,  divide 

2.  By  3,  from  3  in  3,  to  3  in  36. 

3.  By  4,  from  4  in  4,  to  4  in  48. 

4.  By  5,  from  5  in  5,  to  5  in  60. 

5.  By  6,  from  6  in  6,  to  6  in  72. 

6.  By  7,  from  7  in  7,  to  7  in  84. 

7.  By  8,  fe^m  8  in  8,  to  8  in  96. 

8.  By  9,  from  9  in  9,  to  9  in  108. 

9.  By  10,  from  10  in  10,  to  10  in  120.' 

The  pupil  maj  ref>er8e  the  above  ;  thus,  2  in  24, 12  times ;  2  in  22, 
11  times ;  2  in  20, 10  times,  and  so  on. 

Also  09mbine  the  two ;  thus,  3  in  8,  once ;  8  in  6,  twice,  2  in  6, 
8  times ;  8  in  12,  4  times,  4  in  12,  8  times ;  and  so  on  to  3  in  86, 
t2  times,  12  in  86, 8  times. 

124.  Diyision  may  also  be  regarded  as  a  short  method 
«f  performing  several  subtractions  of  a  number. 

Thus,  24  -  6  =  18 ;  18  -  6  =  12;  12  -  6  =  6 ;  6  -  6  =  0.  We 
have  performed  four  sabtractions  of  6,  hence  there  are  four  6's  iri 
24,  or  6  is  contained  in  24.  4  times. 
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1!35«  Since  one  namber  is  contained  in  another  aa 
many  times  as  it  is  a  factor  of  the  other,  division  may  be 
regarded  as  the  reverse  of  multiplication. 

In  Multiplication,  both  factors  are  given  to  find  the 
prodtict;  in  Division,  one  factor  and  the  product  (an- 
swering to  the  dividend)  are  given  to  find  the  other  factor,^ 
which  answers  to  the  quotietit. 

Thus,  6  X  4  =  24,  the  factor  6  being  taken  4  times ;  hence  then 
Bxefaur  6's  in  24,  or  6  is  contained  in  24,  4  times. 

136.  The  Object  of  Division  is  txoqfold. 
First.  To  find  how  many  times  one  number  is  contained 
in  another  of  the  same  kind. 

Ex.  At  5  cents  each,  how  many  pencils  can  be  bought  for  20  cents. 
Since  5  cents  taken  4  times  equals  20  cents  (5  x  4=20),  it  follows 
that  5  cents  is  contained  in  20  cents  4  times. 

Analysis. — ^As  many  pencils  cka  be  bought  for  20  cents,  as  5  cents 
are  contained  times  in  20  cents,  which  are  4  times.    Hence,  etc. 

127.  Second.  To  separate  a  given  number  into  as 
many  equal  parts  as  there  are  units  in  another. 

Ex.  If  4  i>encils  cost  20  cents,  what  is  the  cost  of  1  pencil  ? 

Since  5  cents  taken  4  times  equals  20  cents,  it  follows  that  5  cents 
is  one  of  the  four  equal  parts  of  20  cents  (5  +  5+5+5=20),  and  we 
say  one-fourth  of  20  cents  is  5  cents. 

Ahaltsib. — Since  4  pencils  cost  20  cents,  1  pencil  costs  one-fourth 
of  20  cents,  which  are  5  cents. 

138.  The  equal  parts  into  which  a  unit  or  whole  thing 
i  divided  are  called  fractions. 

139.  The  names  of  these  equal  parts  of  a  unit  vary 
according  to  the  number  of  these  parts ;  thus,  one-half  is 
one  of  ttoo  equal  parts,  one-third  is  one  of  three  equa] 

parts  into  which  the  whole  thing  or  number  is  divided. 
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So  in  like  manner  we  hAye  fourthSfJifthSy  sixihsy  sevenths, 
eighths,  tenths,  twelfths,  twentieths,  etc. 

130.  These  parts  are  expressed  by  writing  the  number 
denoting  the  name  of  the  parts  below  a  short  horizontal 
line  as  a  divisor,  and  the  number  of  parts  taken  or  used, 
aboye  the  line  as  a  dividend. 

Thus,  ^,  signifies  1  divided  by  2,  and  is  read,  one-half, 
f ,  signifies  2  divided  by  3,  and  is  read  two-thirds. 
^,  signifies  7  divided  by  12,  and  is  read,  seven-twelfths, 
etc. 

OBAL     EXEBCISMa. 

131.  1.  K  a  number  is  separated  into  two  equal  parts, 
what  is  each  part  called  ? 

Ans.  One^halfot  the  number,  written  -j^ 

2.  If  $18  are  equally  divided  between  two  poor  families, 
how  much  does  each  receive?    What  part  of  the  whole? 

3.  What  is  ofw-Aai/ of  12  ?    Of  16?    Of  20  ?    Of  24? 

4.  If  a  number  is  separated  into  three  equal  parts,  what 
is  each  part  called  ?       One^third  of  the  number,  J. 

5.  If  15  peaches  are  equally  distributed  among  3  boys, 
yfhfitpart  of  the  whole  will  each  receive  ? 

6.  What  is  onc-ttird  of  $16  ?   Of  21  days?   Of  30  rods? 

7.  Divide  an  acre  of  land  into  four  equal  parts.  What 
is  one  of  the  parts  called  ?    One^fourth  of  an  acre,  J. 

8.  What  are  2  of  the  parts  called?  TwO'fourthSy  }. 
rhree  of  the  parts  ?  ThTee''foiirth8^  J. 

9.  If  48  marbles  are  given  to  4  boys,  to  each  an  equal 
number,  what  part  of  the  whole  does  1  boy  receive? 
Two  boys  ?    Three  boys  ?    How  many  marbles  ? 

10.  What  is  on«./owrtt  of  24  ?    Ot48im\a»^ 
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IL  If  a  number  is  dirided  into  five  equal  parts,  what  is 
each  part  called  ?  One-^ fifth  of  the  number,  \.  Two 
parts?    Two-fifths,  i. 

12.  If  (20  are  paid  for  5  barrels  of  apples,  what  part 
of  $20  is  paid  for  1  barrel  ?    For2barrels?    ForSbarrels? 

13.  What  is  i  of  30?    Of  $40?    Of  45  rods? 

14.  If  a  number  is  divided  into  six  equal  parts,  what  is 
each  -pQxi  called  ?  One-sixth  of  the  number,  ^. 

15.  If  into  seven  equal  parts  ?       One-seventh,  \. 

16.  If  into  eight  equal  parts  ?  One-eighth^  i- 

17.  If  into  nine  equal  parts?  One-ninth,  ^. 

18.  If  into  ten  equal  parts  ?  One-tenth,  ^. 

19.  If  into  twelve  equal  parts  ?     One^tivelfth,  ^. 

20.  Find  one-half  of  2,  one-half  of  4,  one-half  of  6, 
one-half  of  8,  and  so  on  to  one-half  of  20. 

21.  Find  one-third  of  3,  one-third  of  6,  one-third  of  9, 
one-third  of  12,  and  so  on  to  one-third  of  30. 

22.  Find  i  of  4,  i  of    8,  J  of  12,  J  of  16,  to  J  of  40. 

23.  Find  t  of  5,  ^  of  10,  i  of  15,  ^  of  20,  to  i  of  50. 

24.  Find  i  of  6,  ^  of  12, 1  of  18, 1  of  24,  to  ^  of  60. 

25.  Find  +  of  7,  +  of  14,  +  of  21,  +  of  28,  to  \  of  70. 

26.  Find  i  of  8,  ^  of  16,  i  of  24,  J  of  32,  to  ^  of  80. 

27.  Find  i  of  9,  f  of  18,  i  of  27,  i  of  36,  to  i  of  90. 

28.  Find  tV  of  10,  ^  of  20,  ^  of  30,  to  ^^  of  100. 

29.  How  do  yon  find  i,  ^,  J,  i,  J,  etc.,  of  any  number? 

30.  How  many  yards  of  cloth,  at  $4  a  yard,  can  be 

bought  for  $36  ? 

AhaIiTSIS. — A6  many  yards  as  $4  are  oontained  times  in  $86, 
which  are  9  times.    Henoe  9  yards  can  he  booght  for  $S6. 

31.  At  $6  a  ton,  how  many  tons  of  coal  can  be  bought 
for$^F    For  $30?    For  $64?    For  $72? 
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82.  If  7  cords  of  wood  cost  $42,  what  does  1  cord  cost. 

Akaltbis. — Since  7  cords  of  wood  cost  $42, 1  cord  costs  1  geventh 
of  $42,  or  $6.    Hence  1  cord  costs  $6. 

33.  A  man  sold  8  bushels  of  cranberries  for  $32.  How 
much  did  he  receive  a  bushel  for  them  ? 

34.  A  farmer  gathered  108  bushels  of  apples  from  9  trees. 
What  was  the  average  number  of  bushels  to  each  tree. 

35.  A  merchant  paid  $96  for  8  pieces  of  dress  goods. 
What  was  the  cost  of  each  piece  ? 

36.  If  a  farm  of  120  acres  is  divided  into  12  equal  lots, 
how  many  acres  does  each  lot  contain  ? 

132.  When  the  divisor  consists  of  but  one  order 
of  units. 

1.  Divide  875  by  7. 

OPERATION  AwALTSis. — Write  the  divisor  at  the 

^.  .       ^.  .,    ^  ^     ,    X       left  of  the  dividend  with  a  line  bet\?een 
Divisor.  Dividend.  Qnotient.        , 

^  ^  7  is  contained  in  8  hundreds,  1  hun- 

^ dred  times,  with  a  remainder.     Write 

1  7  the  1  hundred  at  the  right  of  the  divi- 

j^  ^  dend,  for  the  first  figure  of  the  quotient. 

Multiply  the  divisor  7  by  the  1  hundred 

^^  of  the  quotient,  and  write  the  product, 

35  7  hundreds,  under  the  hundreds  of  th« 

dividend.     Subtract,  and  to  the  remain- 
der 1  hundred,  annex  the  7  tens  of  the  dividend,  making  17  tens. 

7  is  contained  in  17  tens,  2  tens  times,  with  a  remainder.  Write 
the  3  tens  in  the  quotient.  Multiply  the  divisor  7  by  the  3  tens, 
aad  subtract  the  product  from  the  partial  dividend,  17  tens.  To 
the  remainder  3  tens,  anne^  the  0»  units  of  the  dividend,  making 
85  units. 

7  is  contained  in  85  units,  5  times,  which  write  in  the  (vaot\^\\\.« 
Multiplying  and  subtracting  as  beforo,  nothmgTem«iTi\^.  "^etkn^^  ^v^ 
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The  solution  of  the  preceding  example  may  be  abbre- 
viated by  what  is  termed  Short  Division^  as  follows  : 

Analysis. — 7  is  contained  in  8,  once,  and 
OPERATION.      1  remainder.    1  prefixed  to  7  makes  17.    7  is 
7)875        contained  in  17,  2  times  and  S  remainder.    8 
hiotient       12  5         prefixed  to  6  makes  35,  and  7  is  contained  ii>^ 

35,  5  times.    Hence  the  quotient  is  125. 

133.  In  Short  Division  only  the  quotient  is^wnt- 
ien,   the  operations  being  performed  mentally.     It  is 
(enerally  used  when  the  divisor  does  not  exceed  12. 
In  like  manner,  divide  and  analyze  the  following : 
(2.)  (3.)  (4.)  (5.) 

6  )  7944  7  )  9464  8 )  8928  5  )  6895 

6.  Divide  92352  by  8  ;    by  6  ;    by  4. 

7.  Divide  83762  by  7  ;    79880  by  6  ;    3263  by  8. 

Analysis. — Since  8  is  not  contained  in  8 

OPERATION,      thousands,  unite  the  3  thousands  and  2  hun- 

8)3  2  6  3        dreds,  making 32  hundreds.    8  is  contained 

C    ktient  4  0  7  i     in  32  hundreds,  4  hundreds  times,  which 

write  in  the  hundreds'  place  in  the  quotient. 
Njext,  8  is  not  contained  in  6  tens,  so  write  a  cipher  in  tens'  place 
in  the  quotient,  and  unite  the  6  tens  and  3  units.    8  is  contained  in 
G3  units  7  times  and  7  units  remainder,  which  write  over  the  divi- 
sor and  add  as  a  part  of  the  quotient.    Hence  the  quotient  is  407|. 

Pboof. — Multiply  the  quotient  407  hy  the  divisor  8,  and  the 
product  is  3256;  B256  plus  the  remainder  7,  equals  the  dividend 
8203.    (Pbin.  3.) 

8.  Divide  8135464  by  6  ;    by  8  ;    by  7 ;    by  5 ;    by  9. 

9.  Divide  148.^6  by  8  cents. 

Eight  cents  may  be  written  $.08  (73). 

OFBBATION.  When  the  divisor  and  dividend  are 

$.08)  $48.56  like  numbers,  the  quotient  is  an  abstract 

6  0  7  times     ^^™^'*  (Prin.  1).     Hence  8  cents  ai« 

contained  in  $48.56,  607  time9. 
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10.  Divide  148.56  by  8. 

OPERATIOW.  When  the  diviaor  is  an  abstraet  number,  the 

B  )  $48.5  6       dividend  and  quotient  are  like  numbers  (Pbik.  2). 
$6.07       ^^^^  1  eighth  of  $48.56  is  $6.07. 

Solve  and  prove, 

(11.)  (12.)  (13.)     '  (14.) 

9)  $217.62    7)  $6.44   $7  )  $644  $.07)  $6.44 

$24.18  $.92  92  times.  92  times. 

How  many  times 

15.  Are  $8  contained  in  $15096  ?  In  $58424?  In  $23064? 

16.  Is  7  contained  in  330457?    In  19278  ?    In  918271? 

17.  Is  9  contained  in  436281  ?   In  605675?  In  1039126? 


I 


Jind 

18.  1;|/ZA  of  $863.25. 

19.  1  sixth  of  34807  tons. 

20.  1  efjrA^A  of  20673  days. 

21.  1  ninih  of  $7384.50. 


What  is 

22.  I  of  500322  miles? 

23.  J  of  32876  men? 

24.  i  of  60349  acres  ? 

25.  T^iy  of  760344  rods  ? 


26.  How  many  barrels  of  flour  at  $8  a  barrel^  can  be 
bought  for  $12736  ?    For  $7068  ? 

27.  If  75000  bushels  of  grain  are  put  into  8  bins  of 
equal  size,  how  many  bushels  does  each  bin  contain  ? 

28.  K  9  acres  of  land  cost  $976.50,  what  is  the  cost  of 
t  acre? 

29.  How  many  oranges  can  be  bought  for  $3.72,  si 
i:  cents  a  piece  ? 

30.  At  8  cents  a  yard,  how  many  yards  of  ribbon  can 
be  bought  for  $7.28? 

3L  Paid  $1792  for  7  horses.     Wfa&t  di^  ^i^\i  ^^^^ 
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^34.  1.  The  quotient  of  two  numbers  is  15,  and  the 
divisor  is  8.     What  is  the  dividend  ? 

2.  The  dividend  is  96,  and  the  quotient  is  6.    What  is 
the  divisor  ? 

3.  The  quotient  is  1%^  the  remainder  is  9,  and  tn& 
divisor  is  11.    ,  What  is  the  dividend  ? 

y  4t.  If  13  yards  of  cloth  cost  135,  for  how  much  a  yard 
must  it  be  sold  to  gain  113  ? 

5.  A  man  received  $50  for  5  barrels  of  pears,  and  paid 
all  but  $14  for  4  chairs.    What  did  each  chair  cost  ? 

6.  If  4  weeks'  board  cost  $28,  what  will  9  weeks'  board 
cost? 

Analysis. — One  week's  board  will  cost  1  fourth  of  $28^  or  $7; 
and  9  weeks'  board  will  cost  9  times  $7,  or  $63. 

7.  If  8  yards  of  silk  cost  $32,  what  will  12  yards  cost  ? 

8.  What  will  15  sheep  cost,  if  5  sheep  cost  $35  ? 

9.  How  many  cords  of  wood  at  4  dollars  a  cord,  Will 
pay  for  6  barrels  of  flour  at  $8  a  barrel  ? 

Analysis. — Six  barrels  of  floor  wHI  oo(sk  6  times  $8,  or  $48 ;  and  $4, 
the  price  of  1  cord  of  wood,  are  contained  in  $48»12  timea  Hence»ete. 

10.  How  many  days'  labor  at  $4  a  day  will  pay  for  3  tons 
of  coal  at  $6  a  ton,  and  2  tons  of  hay  at  $15  a  ton  ? 

11.  How  many  pounds  of  meat  at  12  cents  a  pound,  will 
oost  as  much  as  9  pounds  of  cheese  at  8  cents  a  pound  ? 

Complete  the  following  equations  :  ^ 

'   12,  8x0  +  6x4-=-8=:? 
13.  10x12—0x6-7-6=? 


14.  Pxii— «-?.6+20=:? 


15.63-5-7x0+12=? 

16.  (108^12)  X 11-26=? 

17.  90-18-^(44-.7x6)=? 
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WniTTBN     EXMBCISB8. 

135.  When  the  divisor  consists  of  more  than  one 
order  of  units. 

1.  Divide  5437  by  26. 

OPERATION.  Analysis.— 26  ift  contained   in   64 

DIvfior.  DlTideDd.  Qaotlent.     hundreds,  2  hondied  times,  with  a  r%- 

26)543  7(209^    mainder.    Write  the  2  hundreds  in 

5  2  the  quotient,  and  multiply  the  divisor 

TT^  26  by  this  quotient  figure,  and  subtract 

the   product,  52    hundreds,  from    54 

^  ^  ^  hundreds,  the  firti  partial  dividend, 

3  Bemaisder.     <uid  there  remains  2    hundreds.     To 

this  annex  the  3  tens  of  the  dividend, 

making  28  tens  for  the  second  partial  dividend. 

26  is  not  contained  in  23,  so  write  a  cipher  in  the  quotient  and 
bring  down  the  7  units  of  the  dividend,  making  237  units  for  the 
tMrd  partial  dividend. 

26  is  contained  in  287  units  9  times,  with  a  remainder.  Write 
the  9  units  in  the  quotient,  and  multiplying  and  subtracting  as 
before,  there  remain  8  units,  which  write  over  the  divisor,  and 
annex  as  a  part  of  the  quotient.     Hence  the  quotient  is  209]^. 

136.  Long  Division  is  the  process  of  dividing 
when  the  subtractions  are  written. 

2.  Find  how  many  times  204  is  contained  in  1041835. 

OPERATION.  PROOF. 

DtviMxr.  Dividend.  QaotienL 

204)1041835(5107^^*  5107Qaoti«it 

10  2  0  204  Divisor. 

218  20428 

204  10214. 

1436  1041828 

14  2  8  7  BemaindBi; 

7BcinaiBder.  10  4\%^^TSVVAssiA. 
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3.  Divide  32762  by  14;  by  16  ;  by  23  ;  by  28. 
4  Divide  130426  by  58  ;/  by  6^;  by  81 ;  by  74. 

BuLE. — I.  Write  the  divisor  at  the  left  of  the  dividend, 
with  a  line  between  them. 

II.  JPind  how  many  thnes  the  divisor  is  contained  in  the 
least  number  of  the  left  hand  orders  of  the  dividend  that 
will  contain  it,  and  write  the  result  for  the  first  figure 
of  the  quotient. 

III.  Multiply  the  divisor  by  this  quotient  figure^  sub- 
tract the  product  from  the  partial  dividend  used,  and  to 
the  remainder  annex  the  figure  of  the  next  lower  order  of  the 
dividend  for  a  new  partial  dividend,  and  divide  as  before. 

IV.  Proceed  in  the  same  manner  until  all  the  orders  of 
the  dividend  have  been  used. 

Y.  If  any  partial  dividend  does  not  contain  the  divisor, 
write  a  cipher  in  the  quotient,  and  annex  the  next  order  of 
the  dividend,  and  proceed  as  before. 

VI.  If  there  be  at  last  a  remainder,  write  it  after  the 
quotient  with  the  divisor  underneath. 

Pboop. — Multiply  the  divisor  by  the  quotient,  and  to 
the  product  add  the  remainder,  if  any.  If  the  work  is 
correct,  the  result  will  be  equal  to  the  dividend.  ' 

1.  If  the  product  of  the  divisor  and  quotient  be  ffreater  than  the 
partial  dividend,  the  quotient  is  too  large,  and  must  be  dmitMied. 

2.  If  any  remainder  is  eqttal  to  or  greater  than  the  diviaor,  the 
quotient  is  too  small  and  must  be  increased. 

137.  When  the  divisor  and  dividend  are  both  concrete 
numbers,  they  must  be  of  the  same  name.    Hence,  if  one 
be  dollars,  and  the  other  cents,  or  dollars  and  cents,  before 
dividing,  change  so  that^both  may  be  cents. 
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138.  Since  100  cents  make  1  dollar,  there  are  100  times 
as  many  cents  as  dollars.    Hence, 

To  change  a  number  representing  dollars  to  a  number  repreSjBnt- 
ing  cents,  annex  two  ciphers  (1  lO),  omit  the  sign  ($)  and  write  the 
word  cents  after  it. 

To  change  dollars  and  cents  to  the  same  form,  omit  the  sign  ($) 
and  the  point  ( . )  and  write  the  word  cents  at  the  right 

5.  Divide  146.92  by  83.      6.  Diyide  |46.92Jby  23  cents. 

OFEBATION.  OPERATION. 

2  3)146.9  2(12.0  4  23)46  9  2(2  04  times. 

46  46 


92          .  92 

92  9^ 

7.  Divide  146.92  by  123.        8.  Dr^e  $46  by  23  cents. 

OPERATION.  OPERATION. 

23  00)46  92(2yHhrtimes.^"  23)  4600(200  times. 

4600                     f"  46 

92               '^^  Op 


n  Uke  manner  diy^^^  ^^  ^^^^^  the  following : 
9.    $325.72  by  3^f    '       ,    14.    $288.96  by  $.43. 
10.    $938.07  by  P^;-  15.    $810.98  by  $.46. 


In  like  manner  A\y^% 
9.    $325.72  by  3^f^  ^' 

10.  $938.07  by  P*^^* 

11.  $3176.46  b-rf"^*  1    ^g     $594  by  18  cents. 

12.  W9.56  by  >./^^^^^^^         1^.    $1385  by  $105. 

1^-    *«'-^^  %4i  e^nts.    i     18.    $32.48  by  $7. 

'^''^^^^^^^^^'^>Ll('Cm^        In  27865?    In  103474? 
<  19.  Is  47  cont^J^a  m  3017b  f 

.  30.  Is  185  contained  ^-^««f/^„^         ^  1570686.    ^ 

\       f  31.  The  annual  ^^^^.^^^J^ J  ^«>^^^^^^  1 
'\    :•  fca^i8tAearerageaday,rftheTO»w  <^ 
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22.  If  867  shares  of  railroad  stock  are  rained  at  184099, 
what  is  the  value  of  each  share  ? 

23.  A  plantation  of  736  acres  was  sold  for  $55936. 
What  was  the  price  of  an  acre  ? 

24.  Paid  $17100  for  a  farm,  at  the  rate  of  $36  an  acre. 
How  many  acres  did  it  contain  ? 

'  25.  How  many  horses,  at  $125  each,  will  $4735  bnjj 
and  how  mitth  money  will  be  left  ? 


Divide 

26. 

27. 

29. 
30. 
31. 


33. 


33490 

740070 
1554768 
54978D8 
3931476 
5120401 
1018090 
73484248 


863256 

1646301 

5226412 

11214887 

75862000 

313194105 

1246038849 

2331883954 


by  736. 
by  381. 
by  2567. 
by  3076. 
by  10115. 
by  7153. 
by  269181. 
by  6739549. 


139.  To  divide  by  the  facto?l'*»  ^^  *  number. 

1.  Divide  644  by  U,  using  the  f^Jn^- 

""T^flT  AKALTsis^Since  28  is  equ^l  ^  ^  ^^  7»  ^^^^^ 
4)M4  fWby28,orb7it8factow4Vt*»^^-  Now,  644-*- 
7)161     ^=^^^  '  ^«*  tl»is  quotient  is  7  W^^  ^  ^^^'  *°*^ 

—     must  therefore  be  divided  by  7  -V*"®"^'  ^^^^"^^"^ 

A  6     the  true  quotient.  \^i 

\  ^ivide     em  by    36,  or  by  4,  ^^  ^"^ 

3.  Dmde   27360  by   96,  or  by  3,  4,  and  a 

4.  Davxde  636050  by  136,  or  by  2,  7  and  a 
^.  I»nde    73416  by  168,  or  by  4,  6  and  7. 


e 
•e 
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6.  Divide  5831  by  84,  using  the  factors^  3,  iy  and  7. 

OPBBATiON.  An ALTBiB.  —  Since   84  la 

3)6  831  equal  to  8x4x7,  divide  by 

4>1  943  2      ^'  °^  ^^  ^^  factore  8,  i, 

1 and  7. 

7)485     .     .     .3x3=     9  5831  +  8  =  1948,  and  a  re- 

69     .     .3x4x3  =  24      '^t''^!^^^^''^^''^^''^'' 

—       part  of  the  dividend,  is  also 

True  Bemaioder.     3  5       a  part  of  the  true  remainder. 

69M   <i<^otHmt.  1948  +  4  =  485,  and  a  re- 

mainder  of  3.  Since  a  unit 
of  the  first  quotient  1948,  equals  8  units  of  the  dividend,  this  second 
remainder  8  being  a  part  of  1948,  equals  8  x  8,  or  9  units  of  the 
dividend. 

485  +  7  =  69,  and  a  remainder  of  2.  Since  a  unit  of  the  second 
quotient  485  equals  4  units  of  the  first  quotient  1948,  this  third  re- 
mainder 2  being  a  part  of  485,  equals  2  x  4  x  8,  or  24  units  of  the 
dividend.  Hence  the  first  partial  remainder  is  2,  the  second  is  9, 
the  third  is  24,  and  the  true  remainder  85  ;  and  the  quotient  69|{. 

7.  Divide  139074  by  72,  using  its  factors  3,  4,  and  6. 

8.  Divide  7360479  by  96,  using  its  factors  2,  6,  and  8. 

BcLE. — I.  Separate  the  divisor  into  two  or  more  factors, 

II.  Divide  the  dividend  by  one  of  these  factors,  and  the 
quotient  thus  obtained  by  another  factor,  and  so  on  until 
all  the  factors  have  been  used  as  divisors. 

•III.  If  there  be  remainders,  multiply  each  remainder  by 
all  the  divisors  preceding  the  one  that  produced  it. 

IV.  Add  the  products  and  the  remainder  from  the  first 
division,  if  any,  und  the  sum  will  be  the  true  remainder. 

9.  Divide  1315125  by  315,  or  by  5,  7,  and  9. 

10.  Divide     73522  by  135,  or  by  3.  5,  and  9. 

11.  Divide    401976  by  245,  or  by  5,  7,  and  K, 
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OFERATIOK. 

1|0)406[7 

406  ..  7  Bern. 


140.  When  the  divisor  has  ciphers  on  the  rigrht* 

1.  Divide  4067  by  10. 

Akalysib. — Since  removing  any  ordei 
of  figures  (me  place  to  the  r^ht,  dimla 
ishes  its  value  ten  times  (45),  by  catting 
off,  or  taking  away,  tbe  right-hand  fig' 
4  0  6  j\  Qaotient     are  of  a  number,  each  of  the  remaining 

figures,  being  removed  one  place  to  the 
right,  is  diminished  in  value  ten  times,  or  divided  hy  10. 

Fof  similar  reasons,  cutting  ofl  two  figures  divides  by  100,  cutting 
oH  three  figures,  divides  by  1000,  and  so  on.  The  remaining  figures 
are  the  quotient,  and  those  cut  off,  the  remainder. 

Divide 


2.  37684  by  100. 

3.  103076  by  1000. 

6.  Divide  2416700  by  6000. 

OPKBATION. 

6[000)2416|700 


4.   267104  by  10000. 
6.  5023001  by  lOOpOO. 


Analysis. — Resolve  6000 
into  the  factors  1000,  and  6. 
First  divide  by  1000,  by  cut- 
ting off  the  three  right-hand 
figures  of  the  dividend.  The 
quotient  is  2416,  and  a  re- 
mainder of  700.  Next  divide  2416  by  6 ;  the  quotient  is  402  and  a 
second  remainder  of  4  thousands,  which  prefixed  to  the  first  re- 
mainder 700  gives  a  true  remainder  of  4700.  Hence  the  quotient 
is402HJJ. 


402     .      .      4700  Bern. 


In  like  manner,  divide 

7.  307200  by   900. 

8.  7820305  by  28000. 


9.    5761321  by    2040. 
10.    8073160  by  14800. 


BuLE. — I.  Cut  off  the  ciphers  from  the  right  of  ths 
divisor y  and  as  many  figures  from  the  right  of  the  dividend. 

n.  Divide  the  retnaining  part  of  the  dividend  by  the 
r^/iatmn^  part  of  the  divisor. 
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III.  Prefix  the  remainder^  if  any,  to  the  figures  cut  ojf, 
and  the  result  will  he  the  true  remainder. 

11.  If  it  require  $34400  to  pay  a  regiment  of  800  men, 
how  much  dpes  each  inan  receiy^  ? 

12.  At  *3400,  how  many  lots  ^n  be  bought  for  $68000  ? 

13.  How  many  bales,  each  weighing  470  pounds,  can 
je  made  of  39500  pounds  of  cotton  ? 

GENERAL   PRINCIPLES   OF   DIVISION. 

141.  The  quotient  depends  upon  the  relative  values  of 
the  dividend  and  divisor.  Hence,  any  change  in  the 
value  of  either  dividend  or  divisor,  will  produce  a  change 
in  the  value  of  the  quotient.  But  some  changes  may  be 
made  upon  both  dividend  and  divisor,  which  will  not 
affect  their  relative  values,  and  consequently  will  not 
affect4he  quotient.  To  illustrate,  let  54-7-9=6,  be  the 
fundamental  equation,  with  which  the  following  are  to 
be  compared : 

1.  (54x3) -7- 9 =162 -7- 9  =  18.  Multiplying  the  dividend  by  3 

multiplies  the  quotient  by  3. 

2.  54-h(9-h3)=6"4-f-3=18.    Dividing  the  divisor  by  3  mul- 

tiplies the  quotient  by  3. 

3.  (54-T-3)-h9=:18-^9=2.      Dividing  the  dividend  by  3  di- 

vides the  quotient  by  3. 

4   54-h(9x3)=64-^27=2.    Multiplying  the  divisor  by  3  di- 
vides the  quotient  by  8. 

&  (54x3)-h(9x3)=162-h  Multiplying  both  dividend  and 
27=6.  divisor  by  3  does  not  change 

the  quotient. 

6.   (54-^3)-i-(9-4-3)  =  18-=-      Dividing  both  dividend  and  di- 
3=6.  visor  by  3  does  not  change  the 

quotient. 
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These  six  equations  illustrate  the  following 

142.  Ge^^bral  Prikciples  op  Division. 

1.  Multiplying  the  dividend,  or       )  Multiplies  the  quo* 
Dividing  the  divisor,  )      tient, 

2.  Dividing  the  dividend,  or  )  Divides   the   quo* 
Multiplying  the  divisor,  )      tient. 

3.  Multiplying   or   dividing  both  )  _  ^      _ 

,.  .,     ,        -FT  z  ^i    f  Does    not    change 

dividend  and  divisor  oy  the  >      ,.  ,.         ^ 

,  "         I      the  quotient, 

same  number,  ) 

These  three  principles  may  be  embraced  in  one 

GBKERAL  LAW. 

143.  A  change  in  the  dividend  produces  a  like  change 
in  the  quotient,  hut  a  change  in  the  divisor  produces  an 
OPPOSITE  change  in  the  quotient. 

GENERAL    REVIEW. 

ORAL     JEXAMBLBS. 

144.  1.  The  sum  of  three  numbers  is  40.     One  of  the 

numbers  is  12,  and  another  is  15.    What  is  the  third  ? 

2.  The  difference  of  two  numbers  is  16,  and  the  smaller 
is  12.    What  is  the  larger  ? 

3.  The  diflference  of  two  numbers  is  18,  and  the  larger 
is  30.     What  is  the  smaller  ? 

4.  The  product  of  two  numbers  is  132,  and  one  of  the 
numbers  is  11.     What  is  the  other  ? 

5.  What  five  numbers  less  than  10  will  divide  120 
without  a  remainder  ? 

6.  The  sum  of  two  numbers  is  21,  and  the  greater  12. 
What  18  the  Droduct  of  the  two  numbers  ? 
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y     7.  The  quotient  of  two  numbers  is  45,  and  the  divisor 
8.     What  i§  the  dividend  ? 

8.  How  many  times  can  8  bushels  of  grain  be  taken 
from  a  bin  containing  52  bushels,  and  what  will  remain? 

9.  A  news-boy  sold  24  papers  at  4  cents  each,  and  there- 
by gained  48  cents.   At  what  rate  did  he  buy  the  papers? 

10.  The  dividend  is  240  and  the  quotient  12.    What  ii 
the  divisor  ?  * 

^1.  The 'quotient  is  20,  the  remainder  8,  and  the  divi- 
sor 9.    What  is  the  dividend  ? 

12.  A  drover  bought  10  sheep  at  (8  a  head,  and  sold 
them  for  $96.     How  much  did  he  gain  a  head  ? 

/How  many 

13.  In  each  of  5  equal  parts  of  (9  x  12—8  x  6)  ? 

14.  In  each  of  9^  equal  parts  of  (56—0  x  7+16)  ? 

15.  In  each  of  7  equal  parts  of  (72—40+37-20)  ? 

16.  If  5  men  csgi  build  a  wall  in  9  days,  in  how  many 
days  can  3  men  build  it  ? y 

Ahaltbis. — It  will  take  1  man  5  times  9  days,  or  45  dajB ;  and 
)  men  can  build  it  in  1  thi/rd  of  45  days,  or  15  days. 

17.  How  long  will  it  take  7  men  to  do  the  same  work 
that  14  men  can  perform  in  3  days  ? 

18.  If  9  days*  work  will  pay  for  6  tons  of  coal  at  $6  a 
ton,  what  is  the  price  of  a  day's  labor  ? 

19.  How  much  pork  can  be  bought  for  96  cents,  if  9 
pounds  cost  72  cents  ? 

20.  If  5  men  can  build  a  wall  in  8  days,  how  many 
men  can  build  it  in  4  days  ? 

Analysis. — ^It  will  require  8  times  5  men,  or  40  men,  to  build 
U  In  1  day,  and  1  fmrih  of  40  men,  or  10  men,tob^^\\*m^^s:|t^ 
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21.  How  many  men  will  be  required  to  do  the  same 
work  in  &  days  that  4  men  can  do  in  40  days  ? 

22.  If  6  men  can  dig  a  ditch  in  5  days,  how  many  men 
would  be  required  to  dig  it  in  1  day?  In  2  days?  In  3 
days  ?    In  6  days  ?    In  10  days  ? 

•  23.  At  the  rate  of  24  miles  in  8  hours^  how  many  mileei 
irould  a  man  walk  in  12  hours  ? 

24.  If  a  woman  pay  60  cents  for  some  lemons,  st  the 
rate  of  10  cents  for  6,  and  sell  them  at  the  rate  of  9  for 
20  cents,  how  many  cents  will  she  gain  ? 

25.  K  5  barrels  of  flour  are  worth  $60,  how  many 
cords  of  wood  at  $4  a  cord  will  pay  for  3  barrels  ? 

26.  If  12  yards  of  cloth  cost  $40,  for  how  much  must 
it  be  sold  a  yard  to  gain  $20  ? 

27.  What  cost  9  quarts  of  milk,  if  4  quarts  cost  24  cents? 

28.  How  many  bags  will  be  required  to  hold  108  bushels 
of  wheat,  if  4  bags  hold  9  bushels? 

29.  To  6  add  8,  subtract  4,  multiply  by  5,  add  6, 
divide  by  8,  and  what  is  the  result? 

30.  How  much  greater  is  7  times  8  plus  4,  than  72 
divided  by  9,  multiplied  by  7  ? 

31.  How  much  less  is  10  times  10,  diminished  by  4 
times  10,  plus  12,  than  100  divided  by  10,  plus  8  times  11? 

Find  the  required  term  in  the  following  equations  : 

32.  26+9—32  +  4=? 

33.  4x12  +  3x9=? 

34.  60— 12-^6  X  ?  =56 

35.  72^4^x22^^^=? 

36.  120-^20  +  48-T-?=9 
SZ  96^8 X  9=F  xl2 


38.  (32  +  12-hll)x?=80 
89.  (132-^ll— 4)x9=60+T 

40.  42  +  24—15=?  +10 

41.  48  +  36^48—36=16—  ? 

42.  (120-7x12)^6=? -+11 

43.  49~+li-v(28-19)=25— ? 
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WBITTSy     EXAMPLES. 

145.  1.  Subtract  2520  from  the  sum  of  3472, 450, 1254, 
and  56  ;  divide  the  remoiiider  by  113,  and  multiply  the 
quotient  by  205.     What  is  the  result  ? 

2.  How  many  times  can  236  he  subtracted  from  2124? 

|.  How  many  times  236  will  produce  2124  ? 

4.  The  factors  of  a  number   are  36  +  114,  and  5640-*^.''t?; 
ij^iir.    What  is  the  number? 

The  product  of  two  numbers  is  30128,  and  one  of 
the  numbers  4200~-75.     Whit  is  the  other? 
•    6.  Divide  the  product  of  204  and  378  hf  their  difterence. 

7.  What  mu^  be  added  to  the  sum  of  $12.36  and  17.62, 
to  amount  to  $30. 76  ? 

8.  What  is  the  difference  between  746  x  23  and  18975 
—25? 

9.  A  man  owii^  a  debt  of  $3000,  paid  $756.50  at  one 
time,  $1289.75  at  another,  and  then  made  a  third  pay- 
ment  large  enough  to  reduce  the  debt  to  $925.60.  What 
was  the  third  payment  ? 

y  10.  How  many  pounds  of  butter  at  fO  cents  a  pound  are 
worth  as  much  as  1600  bushels  of  oats  at  75  cents  a  bushel  ? 

11.  n  a  irian  gain  $638.75  by  selliirgra65  barrels  of 
flour  at  $9.25  a  barrel,  at  what  price  did  he  buy  it  ? 

12.  The  multiplier  is  36,  and  the  product  170352 ;  if 
/the  multiplier  is  1  fourth  as  great,  what  is  the  pijoduct  ? 

/  13.  The  multipliW  is  204,  and  the  multiplicand  is 
17605  ;  if  the  multiplicand  were  one-fifth  as  great,  what 
would  be  the  product  ? 

14.  If  a  mechanic  receives  $1500  a  year  for  his  labor, 
and  his  expenses  are  $968,  in  what  time  can  he  save 
enough  to  buj  28  stores  of  land  at  %\Z%^  ?Ji  «fct^t 
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15.  With  the  multiplier  48,  the  product  is  166656 ;  with 
a  multiplicand!  third  as  great, what  would  be  the  product? 

16.  The  divisor  is  16,  the  quotient  12624 ;  with  a  divi- 
sor 1  fourth  as  great,  what  would  be  the  quotient? 

17.  The  divisor  is  24,  and  the  quotient  is  43950  ;  if  the 
divisor  be  made  6  times  as  large,  what  will  be  the  quotient? 

18.  The  quotient  is  91864 ;  with  a  divisor  1  ninth  ai 
great,  what  would  be  the  quotient  ? 

19.  A  grocer  bought  two  kinds  of  syrup ;  one  for  54 
cents  a  gallon,  and  the  other  for  62  cents.  What  was  the 
average  cost  a  gallon  ? 

Operation.— (54  cents +63  cents)^2=:58  cents. 

The  average  of  two  numbers  is  one-half  iheHi  sum,  the  average  of 
three  numbers  is  one-third  their  sum,  etc. 

20.  A  merchant  bought  equal  quiantities  of  3  kinds  of 
tea,  some  at  60  cents,  some  at  78  cents,  and  some  at 
90  cents  a  pound.     What  was  the  average  cost  a  pound? 

21.  A  keeper  of  a  toll  bridge  received  1104  toll  on 
Monday,  $97  on  Tuesday,  $128  on  Wednesday,  and  $99 
on  Thursday.    What  were  the  average  daily  receipts? 

22.  Sold  3  city  lots  for  $1500,  $2976,  and  $1895,  respec- 
tively.    What  was  the  average  price  ? 

23.  If  a  young  man  receive  a  salary  of  $25  a  week,  and 
he  pays  $8.75  for  his  board,  and  $4.65  for  other  expenses,^ 
in  how  many  weeks  can  he  pay  a  debt  of  $487.20  ? 

24.  A  man  having  $4578  paid  out  all  but  $1642  in  8 
weeks.   What  was  the  average  amount  paid  out  each  week? 

25.  Bought  140  acres  of  land  for  $7560,  and  sold  86 
acres  of  it  at  $75  an  acre,  and  the  remainder  at  cost. 

How  much  was  gained  ? 
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26.  A  father  gave  his  property  to  his  4  children.  To 
the  first  he  gave  $6780,  to  the  second  18200,  to  the  third 
$1526  more  than  to  the  first,  and  to  the  fourth  $1345  less 
than  to  the  third.     What  was  the  value  of  his  property  ? 

27.  The  sum  of  two  numbers  is  184,  and  their  differ- 
ence is  42.    What  are  the  numbers  P 

Analysis. — Since  184  is  the  sam  of  the  numbers,  if  the  differ^ 
ence  42  be  subtracted  from  the  sum  184,  the  remainder  142  will  be 
twice  the  less  number.  142  -f-  2  =  71  the  less  number ;  and  71 +  4S 
=  113  the  grecUer  number. 

Or,  if  the  difference  42  be  added  to  the  sum  184,  the  amount  226, 
will  be  tvnee  the  greater  number.  226  +  2  =  113  the  greater  num- 
ber ;  and  113  —  42  =  71  the  less  number. 

Pkoop.— 113  +  71  =  184  the  sum. 

28.  The  sum  of  two  numbers  is  5672,  and  their  differ- 
ence is  1974.     What  are  the  numbers  ? 

29.  A  man  paid  $1250  for  a  horse  and  carriage,  the 
horse  being  valued  at  $190  more  than  the  carriage.  What 
was  the  ralue  of  each  ? 

30.  At  a  town  election  the  whole  number  of  votes  cast 
for  two  candidates  was  3789,  aifd  the  majority  for  the 
successful  candidate  was  227.  How  many  votes  did  each 
receive  ? 

31.  Two  men  are  worth  $28475,  and  one  is  worth  $4625 
more  than  the  other.     How  much  is  each  man  worth  ? 

32.  A  grocer  wishes  to  put  240  pounds  of  tea  into  three 
kinds  of  boxes,  containing  respectively  5,  10,  and  15 
pounds,  using  the  same  number  of  boxes  of  each  kind. 
How  many  boxes  will  be  required  ? 

33.  Sold  a  quantity  of  wood  for  $2492,  that  cost  $1424, 
thus  gaining  $3  a  cord.  How  many  cords  were  there, 
and  what  was  the  cost  per  cord  ? 
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34.  What  number  diyided  by  36,  the  quotient  increased 
by  48^  the  sum  diminished  by  37^  the  remainder  multiplied 
by  14,  and  the  product  increased  by  216  -?-  72,  is  269  ? 

Find  the  missing  term  in  the  following  equations  : 

35.^(15341-^29)  x  (8430-^1405 )= 1587  x  ? 

36.  [(4600 +12000-- 1375) -r- 121x25]  X 48=?    x24 

37.  732 X 6~-(l6  x 24-r-9xl0)  +  (42 x 234—26)=  ? 

38.  450  +  (24-12)x5-^(90-^6)  +  (33<Ti— 18)=? 

146.  The  pupil  should  illustrate  the  following  prob- 
lems by  original  examples : 

Pboblem  1.  Given  several  numbers,  to  find  their  sum. 

2.  Given  the  sum  of  several  numbers  and  all  of  them 
but  one,  to  find  that  one. 

3.  Given  the  parts,  to  find  the  whole. 

4.  Given  the  whole  and  all  the  parts  but  one,  to  fiad 
that  one. 

5.  Given  tw:)  numbers,  to  find  their  difierence. 

6.  Given  the  greater  of  two  numbers  and  their  differ- 
ence, to  find  the  less. 

7.  Given  the  less  of  two  numbers  and  their  difference, 
to  find  the  greater. 

8.  Given  the  minuend  and  subtrahend,  to  find  the  re 
mainder.  , 

9.  Given  the  minuend  and  remainder,  to  find  the  sub 
trahend. 

10.  Given  the  subtrahend  and  remainder,  to  find  the 
minnend. 

11.  Given  two  or  more  numbers,  to  find  their  pioduot 
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12.  Given  the  product  and  one  of  two  factors^  to  find 
the  other  factor. 

13.  Given  the  multiplicand  and  multiplier^  to  find  the 
product. 

14.  Given  the  product  and  multiplicand,  to  find  the 
(nultiplier. 

15.  Given  the  product  and  multiplier,  to  find  the  mul* 
fiplicand. 

16.  Given  two  numbers,  to  find  their  quotient. 

17.  Given  the  divisor  and  dividend,  to  find  the  quotient 

18.  Given  the  divisor  and  quotient,  to  find  the  dividend.^. 

19.  Given  the  dividend  and  quotient,  to  find  the  divisor. 

20.  Given  the  divisor,  quotient,  and  remainder,  to  find 
the  dividend.    , 

21.  Given  we  dividend,  quotient,  and  remainder,  to 
find  the  divisor. 

22.  Given  the  final  quotient  of  a  continued  division 
and  the  several  divisors,  to  find  the  dividend. 

23.^  Given,  the  quotient  of  a  continued  division,  the  first 
dividend,  and  all  the  divisors  but  one,  to  find  that  divisor. 
^/24.1  Given  the  dividend  and  several  divisors  of  a  con- 
tinued division,  to  find  the  quotient. 

25.  Given  two  or  more  sets  of  numbers,  to  find  the 
difference  of  their  sums. 

26.,  Given  two  or  more  sets  of  factors,  to  find  the  sum 

» 

of  their  products. 

27*.  Given  two  or  more  sets  of  factors,  to  find  the  dif* 
ference  of  their  products. 

28.  Given  the  sum  and  the  difference  of  two  numbers, 
to  find  the  numbers. 
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147. 


SYNOPSIS    FOE    REVIEW. 


1.  DjfiVINITIONB. 


1.  Division.  2.  Diyidend.  a  Divi 
aor.  4  Quotient.  6.  Bemaiadey 
6.  Sign  of  Division. 


2.  Princiflbs,  1,  2,  and  8. 


3.  Relation  of  Diyibion  to  Subtbactiok. 


o 

02 

P 


4.  Relation  of  Diyibion  to  Multiflicatioh. 


5.  Objects  of  Division 

6.  Equal  Parts. 

7.  Short  Division. 


■  I 


1.  Dlostrate. 
2. 


«( 


1,  2. 


i  2. 


1.  Definition. 
Method. 


8.  Long  Diyision. 


9,  Division  of  Dollars 
AND  Cents. 


1.  Definition. 

2.  Metliod. 

a  Rnle.  I— VI  ^ 
4  Proof. 

1.  When  divisor  and  divideiil 

are  oonerete,  hut  unlike. 

2.  How  to  change  dollars  to 

cents. 

3.  How  to  change  dollars  and 

cents  to  cents. 


10.  Division  bt  Factors. 


(2. 


1.  Method. 

Rule,  I,  II,  in,  IV. 


11.  When  the  Divisor  has  Ciphers  j  1.  Method. 

ON  THE  Right.  (  2.  Rule,  1, 11,  III 


I 


12.  General  Principles  of  Division,  1,  2,  8. 
IS.  General  Law. 
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148.  1.  What  two  nnmbersy  besides  the  number  itself 
;nd  1,  will  give  a  product  of  8  ?    16?    25?    42?    64? 

2.  What  numbers,  other  than  the  giyen  number  and  L 

exactly  divide  9  ?    15?    36?    48?    55? 
8»  Of  what  seta  of  two  numbers  is  24  the  product  ? 

4.  Of  what  sets  of  three  numbers  is  36  the  product  ? 

5.  What  are  the  smallest  numbers,  other  than  1^  that 
will  exactly  divide  18  ?    21?    49?    55? 

6.  What  is  the  largest  number,  other  than  the  given 
number  itself,  that  will  exactly  divide  22  ?  24 '?  30  ?  40  ? 

7.  Name  the  numbers  between  12  and  30,  that  are  the 
product  of  two  factors  greater  than  1.  Between  30  and  50. 

8.  Name  the  numbers  between  5  and  20,  that  have  no 
other  factors  than  the  numbers  themselves  and  1. 

9.  Of  what  number  are  7  and  8  the  factors?    2,  5,  and 
7?    4,  5,  and  3?    2,  3,  5,  and  10? 

DEFINITIONS. 

149.  The  Properties  of  Numbers   are  those 
dualities  or^elements  which  necessarily  belong  to  numbers 

Numbers  are  ti^et, Integral,^  Fractional,  or  Mixed, 

160.  An  Integral  Number  or  Integer  is  a 

number  representing  whole  things.     (4.) 

Thus,  8, 28,  80  men,  45  poands  are  integral  numbers. 
Inteirral  numbers  are  either  Bhen  or  Odd,  Prime  or  Composite. 
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151.  An  Even  Number  is  a  number  that  is  exactly 
divisible  by  2. 

All  namben  whose  unit  figare  is  0,  2,  4,  6,  or  8,  are  even, 

152.  An  Odd  Number  is  a  number  that  is  not 
exactly  divisible  by  2. 

All  nambens  whose  unit  figure  is  1,  8, 5,  7,  or  9,  are  odd, 

153.  A  Prime  Number  is  a  number  that  has  no 

integral*  factors  except  unity  and  itseU. 

Thus,  2,  8,  5,  11,  28,  etc.,  are  prime  numbers. 
2  is  the  only  even  prime  number. 

154.  A  Com^posite  Numher  is  a  number  that  has 
other  i?itegral  factors  besides  unity  and  itself. 

Thus,  21  is  a  composite  number,  since  21=7  x  S. 

155.  The  Factors  of  a  number,  are  the  numbers 
which  multiplied  together  will  produce  it.     (108.) 

Thus,  7  and  8  are  factors  of  56 ;  3, 4,  and  7,  of  84 

156.  A  ^rime  Factor  is  a  prime  number  used  as 
a  factor,    (153.) 

Therprime  factors  of  a  number  are  also  the/prime/divUors  of  it.^ 

^^157.  An  Ji^act  Divisor  of  a  number  is  one  that 
wiU  divide  that  number  without  a  remainder. 

Thus,  6  is  an  exact  divisor  of  48,  and  9  an  exact  divisor  of  72. 

*  1.  The  Exact  Divisors  of  a  number  are  also  the  factors  a£  tliat 
number. 

2.  An  exact  divisor  of  a  number  Is  sometimefi  caJled  the  measure 
yS  that  number. 

8.  When  a  number  is  a  factor,  or  divisor,  of  each  of  two  or  more 
numbers,  it  is  called  a  common  factor,  or  divisor,  of  those  numbera 

158.  Numbers  are  prime  to  ecLch  other  when  they 
have  no  coinnum  integral  factorsy  or  divisors. 

ThuB,  9  and  14, 16  and  25  are  prime  to  each  other. 
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DIVISIBILITY   OF   lifUMBERS. 

159.  A  number  is  said  to  be  divisible  by  another, 
when  there  is  no  remainder  after  dividing.  Any  nambe.T 
is  divisible 

^1.  By  2,  if  it  is  an  even  number. 

Thus,  1^,  2^,  36,  and  44  are  divisible  by  8. 

^2.  By  3y  if  the  sum  of  its  digits  is  divisible  by  3. 

I  ,         Thus,  185,  471,  and  1184  are  divisible  by  8. 

^    3.  By  4:,  if  its  two  right-hand  figures  are  ei^diers,  or 
express  a  number  divisible  by  4. 

Thus,  800,  482,  and  1548  are  divisible  by  4. 

4.  By  5,  if  it  ends  with  a  cipher  or  5. 
Thus,  80,  46,  and  285  are  divisible  by  5. 
C  '5.  By  6,  if  it  is  an  even  number  and  divisible  by  3. 

Thus,  168,  402,  and  1314  are  divisible  by  6.  ^ 

' :   6.  By  8,  if  its  three  right-hand  figures  are  ciphers,  or 
express  a  number  divisible  by  8. 

Thus,  8000,  2728,  and  10576  are  divisible  by  8. 
'  7.  By  9,  if  the  sum  of  its  digits  is  divisible  by  9, 

Thus,  217683  and  401301  are  divisible  by  9. 
/'  8.  By  10,  if  it  ends  with  one  or  more  ciphers. 

Thus,  40, 500,  3000  fire  respectively  divisible  by  10, 100,  atnd  1000 

9.  By  7,  11,  and  13,  if  it  consists  of  but  four  places, 
the  first  and  fourth  being  occupied  by  the  same  signifi- 
eant  figures,  and  the  second  and  third  by  ciphers. 

Thus,  2002,  3008,  and  5005,  are  divisible  by  7, 11,  «M  1%. 


\ 
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10.  An  odd  number  is  not  divisible  by  an  even  number. 

11.  If  an  even  number  is  divisible  by  an  odd  number, 
the  quotient  will  be  an  even  number. 

Thiifl,  the  quotient  of  36  divided  by  9,  is  4 ;  of  43  by  7,  is  6. 

12.  If  an  even  number  is  divisible  by  an  odd  number^ 
fc  is  also  divisible  by  twice  that  number. 

Thns,  28  is  divisible  by  7>  and  also  by  tvoice  7. 

13.  Every  odd  number  except  1,   increased  or  else 
diminished  by  1,  is  divisible  by  4. 

Thus,  11  increased  by  1,  or  17  diminished  by  1,  is  divisible  by  4. 

14u  Every  pnme  number  except  %  and  3,  increased 
or  else  diminished  by  1,  is  divisible  by  6. 

Thus,  23  increased  by  1,  or  31  diminished  by  1,  is  divifidble  by  6. 


y  EXJERCISJBS. 

160.  Find  by  inspection  some  of  the  exact  divisors  of 
the  following  numbers : 


1.  1536. 

2.  1683. 

3.  3348. 


4.  6105. 

5.  12936. 

6.  43560. 


7.  32472. 

8.  71460. 

9.  197200. 


FAOTOEII^G. 

OJRAIi     EXBnCISBa. 

161.  1.  What  are  the  even  numbers  from  12  to  36? 

2.  What  are  the  odd  numbers  from  12  to  36  ? 

3.  What  are  the  prime  numbers  from  12  to  36  ? 

4.  What  are  the  composite  ntimbers  from  12  to  36  ? 

5.  Name  all  the  prime  factors  of  36. 

6.  Name  all  the  composite  factors  of  36. 

7.  What  are  the  prime  factors  of  35?    49?    60? 

8.  TFiai;  are  the  composite  factors  of  32  ?    48?    72? 
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9.  What  prime  factors  are  common  to  21  and  42  ? 
•    10.  What  composite  factors  are  common  to  36  and  72  ? 
IL  What  &.ctors  are  common  to  18  and  30  ?    To  their 
sum  and  difference  f 

12.  What  factors  are  common  to  the  sum  and  difEerence 
of  20  and  40? 

13.  What  prime  factors  are  common  to  14  and  4  times  14? 

14.  What  two  composite  factors  are  common  to  24  and 
a  times  24  ? 

15.  What  is  the  largest^  and  what  the  smaUest  prime 
factor  of  If,  30,  and  45  ? 

DEFINITIONS    AND    PRINCIPLES. 

162.  Factoring  is^  the  resolving  of  a  composite 

number  into  its  factors,  and  is  performed  by  division. 

r 

163,  An  Exponefit  is  a  small  figure  written  at  the 
right  of  a  number,  and  a  little  above,  to  show  how  many 
times  the  number  is  used  as  a  factor. 

ThxLB,  2^  =  2  X  2  X  2,  and  denotes  that  2  is  used  as  a  factor  3  times, 
li*,  denotes  that  5  is  used  as  a  factor  4  times. 

164*  PRiNCiPLEa — 1.  The  prime  factors  of  a  number^ 
or  the  product  of  any  two  or  more  of  them,  are  ths  only 
exact  divisors  of  that  number. 

2.  A  factor  of  a  number  is  a  factor  also  of  any  numder 
tif  times  that  number, 

3.  A  factor  common  to  two  or -more  numbers  is  a  factor 
of  their  sum,  and  also  of  the  difference  of  any  two  of 
them. 

4.  Every  composite  number  is  equal  to  the  product  of  its 
prime  factors. 


s% 
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WBIXTEN     JEXJEBCI8JS8  . 

/ 

165.  To  find  all  the  prime  factors  of  a  ooniposite 
number. 

1.  What  are  the  prime  factors  of  2772  ? 


(KPBRA^TION. 

2)2772 

2)1386 

a)693 

3)231 

7)77 
11 


Analysis. — Since  the  given  number  is  eyen,  di- 
vide it  by  2,  the  least  prime  factor,  and  the  result 
also  by  2,  which  gives  an  odd  number  for  a  quotient. 

Next  divide  by  the  prime  factors  3,  8,  and  7,  suc- 
cessively, obtaining  for  the  last  quotient  11,  which 
not  being  divisible,  is  a  prime  factor  of  the  given 
number.  Hence  the  divisors  2,  2,  3,  3,  7,  and  thei 
last  quotient  11,  are  all  the  prime  factors,  or  divisors, 
of  2772,  and  may  be  written  2*,  8',  7, 11. 


In  like  maimer  find  the  prime  factors  or  divisors 


2.  Of  1050. 

3.  Of  lUO. 


4.  Of  2445. 

5.  Of  2366. 


6.  Of  2205. 

7.  Of  2310. 


EuLE. — Divide  the  given  number  by  any  prime  factor 
of  ity  and  the  resulting  quotient  by  another,  and  so  continui- 
the  division  until  the  quotient  is  a  prime  number.  The 
several  divisors  and  the  last  quotient  are  the  prime  factors.^ 

^EOOF. — The  product  of  aU  the  prime  factors  is  equal  to 
the  given  numbery   (Pbin.  4.) 


Eesolve  the  following  numbers  into  their  prime  factors; 

12.  13981.  ^16.  12673. 

13.  32320.  17.  10010. 

14.  21504.  18.  28665. 

15.  29925.^ 


8.  1155. 

9.  2934. 
10.  6300. 

21.  2205^ 


19.  31570.. 
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OOMMOIS"   DIVISOES. 

OHAIs     JBXJEHCIS  ES, 

166.  1.  Name  two  exact  divisors  of  12.    Of  15.    Of  20. 
a.  Name  three  exact  divisors  of  24.    Of  48.    Of  72. 

8.  What  number  is  an  exact  divisor  of  27  and  of  56  ? 
4.  What  are  the  prime  divisors  of  15  ?    55  ?    49  ?    77  T 
6.  What  are  the  composite  divisors  of  72  ?    84  ?    120  ? 

6.  What  prime  divisor  is  common  to  28^  35^  and  42  P 

7.  Name  a  common  measure  of  22,  44,  and  66. 

8.  Name  the  greatest  common  measure  of  16, 32,  and  64. 

9.  Of  what  three  numbers  is  12  a  common  divisor? 

10.  What  two  numbers  will  exactly  divide  15  and  30  ? 
Their  sum  and  difference  f 

11.  What  i&  the  smallest  exact  divisor  of  the  sum  and 
difference  of  10  and  15  ?    Of  21  and  56  ? 

12.  What  is  the  greatest  exact  divisor  of  the  sum  and 
difference  of  16  and  24  ?     Of  18  and  45  ? 

13.  Find  the  greatest  common  measure  of  14, 42,  and  56. 

14.  Find  the  greatest  common  divisor  of  27,  36,  and  45.  / 

DEFINITIONS   AND    PRINCIPLES. 

167.  A  Common  Divisor  of  two  or  more  numbers 
IB  a  common  factor  ot  each  of  them. 

168.  The  Greatest  Com,mon  Divisor  of  two  or 

more  numbers  is  the  greatest  common  factor,  and  ia  the 
product  of  aU  the  common  joriw^  factors. 

169.  PbincipIiES. — 1.  The  only  exact  divisors  of  a 
number  are  its  prime  factor Sj  or  the  product  of  two  or  more 
of  them. 
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"Z,  An  exact  divisor  divides  any  number  of  times  its 
dividend, 

3.  A  common  divisor  of  two  or  more  mrnbers  will  divide 
their  sum,  and  also  the  difference  of  any  two  of  them. 

4.  The  greatest  common  divisor  of  two  or  more  numbers 
IS  the  product  of  all  their  common  prime  factors. 

170.  THien  the  nambers  can  be  readily  factored. 

1.  What  is  the  greatest  common  diyisor  of  42, 63,  and  126  ? 

1st  operation.  Akaltsis. — By  factoring  t^^e^ven  num- 

42  =  7x3x2     ^'*'»  *he  prime  factors  oom{non  to  a^  of 

them  are  7  and  8.    Hence  7  x  3  =  21  is 

63  =  7x3x3     ^Ylq  greatest  common  di^/jisor  of  42,  63,  and 
126  =  7x3x4  3l26.    (Prin.  4.) 

2d  ofebatiok.  Analysis. — Since   the   given  numben 

3)42      63      126     ^^^  exactly  divisible  by  3,  and  the  result' 

/  ^        ^  ^ j^^  quotients  by  7,  they  are  also  divifdble 

7)14      21         42     by  7x3,  or  31.    (Pbin.  1.) 

2         3  Q         If  there  were  other  factors  of  the  great- 

est common  divisor,  then  the  quotients  2« 
8,  and  6  would  be  exactly  divisible  by  them. 

Find  the  greatest  common  divisor 


2.  ^f  42  and  112. 

3.  Of  96  and  544. 


4.  Of  40,  75,  and  100. 

5.  Of  72,  126,  and  216.  i^ 

Rule. — Separate  the  numbers  into  their  prime  factors 
and  find  the  product  of  all  that  are  common.    Or, 

I.  Write  the  numbers  in  a  line,  and  divide  by  any  prime 
factor  common  to  all  the  numbers. 

XL  Divide  the  quotients  in  like  manner ,  and  so  continue 
the  division  till  all  the  quotients  are  prime  to  each  other. 

ILL  The  product  of  aU  the  divisors  will  be  the  greatesi 
common  divisor.     (Pbik.  4.) 


COMMON     DIVISORS. 


8f 


What  is  the  greatest  common  divisor 


6.  Of  144  and  720  ? 

7.  Of  308  aad  506  ? 


8.  Of  126,  210,  and  252  ? 

9.  Of  72, 96, 120,  and  384? 


OFEBATIOIf. 

1207 


627 

459 


68 
68 


2 
3 
2 

4 


1054 


15  3 
136 


17 


171*  When  the  numbers  cannot  be  readily  factored. 

1.  Find  the  greatest  common  divisor  of  527  and  1207. 

Analysis. — Draw  two  vertical  lines,  and 
place  the  greater  namber  on  the  right,  and  the 
less  on  the  left,  one  line  lower  down.  Di- 
vide 1207  by  527,  and  write  the  quotient  3 
between  the  vertical  lines,  the  product,  1064, 
under  the  greater  number,  and  the  remainder 
158,  below. 

Next,  divide  627  hj  this  remainder  153, 
writing  the  quotient  3  between  the  verticals,  the  product  469,  on 
the  left,  and  the  remainder  68,  below. 

Again,  divide  the  last  diviso?  163,  by  68,  and  write  tw^  product, 
and  remainder  in  the  same  order  as  before. 

Finally,  dividing  the  last  divisor  68,  by  the  last  remainder  17, 
there  is  no  remainder.  Hence  17,  the  last  divisor,  is  the  greatest 
common  divisor  of  637  and  1207. 

Proof. — Now,  observing  that  the  dividend  is  always  the  8um  of 
the  product  and  remainder,  and  that  the  remainder  is  always  the 
difference  of  the  dividend  and  product,  trace  the  work  in  the  reverse 
order,  as  indicated  by  the  arrow  line  in  the  diagram  below. 


ILLUSTRATION. 


>H207 


527 


459 


68 


68 


3 


17  divides  68,  as  proved  by  the 
last  division ;  it  will  also  divide  2 
times  68,  or  136  (Pum.  2).  Since 
17  divides  both  itself  and  136,  it  will 
divide  163,  their  sum  (Prin.  3).  It 
wUl  also  divide  3  times  163,  or  469 
(Prin.  2) ;  and,  since  it  is  a  common 
divisor  of  469  and  68,  it  must  divide 
their  «ttm,  527,  which  is  one  of  the 
given  numbers.  It  will  also  divide 
2  times  627,  or  1064  (Prin.  2) ;  and, 
since  it  divides  1054  and  163,  it  must 

divide  their  sum,  1207,  the  greater  number  (Prin.  8).    Hence,  17 

is  a  common  dimeor  of  the  given  numbers. 


1054 


153 


136 


17 
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I 


459 


68 


Again,  tradxig  the  work  in  the  direct  order,  as  indicated  in  the 

1207     ^oUowing  diagram^the  greatest  com- 
mon divisor,  v^tevsr  it  is,  most 
divide  2  times  527,  or  1054  (Prin.2). 
1  (\KA     "^^^  t^ce  it  will  divide  both  1054 
^^^^     and  1207.  it  must  divide  their  dif- 
ference, 153  (PRm.  8).    It  will  also 
153     divide  3  times  153,  or  459  (Pkin.  2) ; 
and  as  it  will  divide  both  459  and 
136     ^^^'  ^^  must  divide  their  difference. 


527  —         * 


I  ,  68  (Pkin.  3).    It  will  also  divide 

1  17^  ^™^  68,  or  186  (Prin.  2);  and  as 
^  It  will  divide  both  136  and  153,  it 

mnst  divide  their  difference,  17  (Pbin.  8);  hence,  it  cannot  be  ffreaier 

than  17. 

ThuBy  it  has  been  shown, 

1st.  That  17  is  a  common  dioieor  of  the  given  numbers. 
2d.  That  their  greatest  common  divisor,  whatever  it  be,  cannot 
be  greater  them  17.    Hence  it  must  be  17. 

In  like  manner^  find  the  greatest  common  diyisor 


2.  Of  316  and  664. 

3.  Of  679  and  1869. 

4.  Of  1080  and  189. 

5.  Of  2192  and  458. 


6.  Of  825  and  1372. 

7.  Of  204i  and  8476. 

8.  Of  7241  and  10907. 

9.  Of  2373  and  6667. 


EuLE. — I.  Draw  two  vertical  lines,  and  write  the  ttofi 
numbers,  one  on  each  side,  the  greater  number  one  lini 
above  the  less, 

II.  Divide  the  greater  number  by  the  less,  writing  th$ 
quotient  between  the  verticals,  the  product  under  the  dim" 
dendy  and  the  remainder  below. 

III.  Divide  the  less  number  by  the  remainder,  the  last 
divisor  by  the  last  retnainder,  and  so  on,  till  nothing  re* 

tnatns.     The  last  divisor  is  the  greatest  common  divisor. 
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IV.  If  more  than  two  numbers  are  given,  first  find  the 
greatest  common  divisor  of  two  of  them,  and  then  of  this 
divisor  and  one  of  the  remaining  niimherSy  and  so  on  to  the 
last ;  the  last  common  divisor  found  is  the  greatest  common 
divisor  of  all  the  given  numbers, 

10.  What  IS  the  greatest  number  that  will  divide  3281 
and  10778?    10353  and  14877  ? 

11.  What  is  the  greatest  number  that  will  divide  620, 
1116,  and  1488?    396,  5184,  and  6914  ? 

12.  A  man  having  a  piece  of  land,  the  sides  of  which 
are  240  feet,  648  feet,  and  420  feet,  wishes  to  inclose  it 
with  a  fence  having  panels  of  the  greatest  possible  uni< 
form  length  ;  what  will  be  the  length  of  each  panel? 

13.  A  farmer  wishes  to  put  231  bushels  of  corn,  393 
bushels  of  wheat,  and  609  bushels  of  oats  into  the  largest 
bags  of  equal  size,  that  will  exactly  hold  each  kind.  How 
many  bushels  must  each  bag  hold  ? 

14.  A  forwarding  merchant  has  15292  bushels  of  wheat, 
1520  bushels  of  com,  and  504  bushels  of  beans,  which  he 
wishes  to  ship,  in  the  fewest  bags  of  equal  size  that  will 
exactly  hold  either  kind  of  grain ;  how  many  bags  will 
it  take  ? 

15.  Three  persons  have  respectively  1630,  11134,  and 
•1386,  with  which  they  agree  to  purchase  horses,  at  the 
highest  price  per  head,  that  will  allow  each  man  to  invest 
all  his  money.     How  many  horses  can  each  man  buy  ? 

16.  How  mauT'  rails  will  inclose  a  field  5850  feet  long 
by  1729  feet  wiae,  the  fence  being  straight,  and  7  rails 
high,  and  the  rails  of  equal  length,  and  the  longest  that 
can  be  used  ? 
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OBAZ     JSXERC ISES. 

172.  1.  What  numbers  between  5  and  30  are  exactly 
divisible  by  4 ?    By  6?    .7?    8?    9? 

2.  What  numbers  less  than  40  are  exactly  divisible  by  7  ? 

3.  What  prime  factors  are  common  to  6^  and  5  times  6? 

4.  Name  some  numbers  exactly  divisible  by  4  and  6; 
by  3  and  7  ;  by  5  and  7  ;  by  8  and  10. 

5.  By  what  three  prime  numbers  can  42  be  divided  ? 

6.  Name  some  numbers  of  which  3  and  4  are  fdctors. 

7.  Find  the  least  number  exactly  divisible  by  3, 4,  and  5- 

DEFINITIONS  AND  PRINCIPLES. 

173.  A  3Inltiple  of  a  number  is  a  number  exactly 
divisible  by  the  given  number;  or,  it  is  any  product  or 
dividend  of  which  a  given  number  is  a  factor. 

1.  A  number  may  have  an  unlimited  nurnher  of  multiples. 

2.  A  number  is  a  divisor  of  all  its  multiples,  and  a  multiple  of  all 
Its  divisors. 

174.  A  Common  Multiple  of  two  or  more  given 
numbers  is  a  number  exactly  divisible  by  each  of  them. 

175.  The  Least  Common  Multiple  of  two  or 

more  given  numbers  is  the  least  number  exactly  divisible 
by  each  of  them. 

Two  or  more  numbers  can  have  but  one  least  common  multiple. 

176.  Principles. — 1.  A  multiple  of  a  number  con^iains 
mch  of  the  prime  factors  of  that  number. 

2.  A  common  multiple  of  tioo  or  more  numbers  contains 
eac^  o/ ihe  prime  factors  of  those  numbers.     Hence^ 
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3.  The  least  common  multiple  of  two  or  more  numbers  is 
the  least  number  that  contains  each  of  the  prime  factors  of 
those  numbers, 

4.  A  common  multiple  of  two  or  more  numbers  may  be 
finind  by  multiplying  tlie  given  numbers  together. 

WMITTJSN     BXJEBC  IS  JSS, 

177*  To  find  the  least  common  multiple. 

FIRST  METHOD. 

1.  Find  the  least  common  multiple  of  30,  42,  and  66. 

OFEBATlovr.  ANAI.T8I3. — The  least  ooimnon 

^Q__2x3x5  mo]  tip]  e  cannot  be  less  than  the 

.f. ^       o        ry  largest  namber  ftO,  since  it  must 

XX  contain  00;    hence  it  musi  con- 

66  =  2x3x11  tain  all   the  prime  factors  of  66, 

2x3x11x7x5=2  310     "^^'^^^ ^^ ^>  ^' ^^  ^^-    {Vbiv,  l.) 

But  the  least  common  multiple  ol 
66  mast  also  contain  all  the  prime  factors  of  each  of  the  other  nam- 
bers,  and  since  the  prime  factors  2  and  3  of  66  are  common  also  to 
40  and  80  omit  them,  and  annex  the  factors  7  and  5  to  those  of  66, 
and  the  series  2,  3,  11,  7,  and  5  are  all  tbe  prime  factors  of  the 
given  numbers,  and  their  product  2x3x11x7x5=^2810,  Is  the 
least  common  multiple  of  the  given  numbers.    (Pbin.  3.) 

2.  Find  the  least  common  multiple  of  24,  42,  an^  17. 

3.  Find  the  least  common  multiple  of  8, 12,  20,  and  30. 

4.  Find  the  least  common  multiple  of  10,  45,  75,  and  90. 

BuLE. — I.  Resolve  each  of  the  given  numbers  into  its 
prime  factors. 

n.  Multiply  together  all  the  prime  factors  of  the  largest 
number,  and  such  prime  factors  of  the  other  numbers  as 
are  not  found  in  the  largest  number,  and  their  product 
will  be  the  least  common  multiple^ 
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Find  the  least  common  multiple 


6.  Of  30,  66,  78,  and  42. 


7.  Of  16,  60,  140,  and  2ia 


6.  Of  21,  30,  44,  and  126.    8.  Of  16,  48,  80, 32,  and  60. 

SECOND  METHOD. 

178.  1.  Find  the  least  common  multiple  of  18, 24,  and  54 

OPEB ATiON.  Analysis. — W  rite  the  numbers  in  a  hori 

2    18       2  4       5  4  2ontal  line,  with  a  vertical  line  at  the  left 

3-  ^       «  -.  Since  2  is  a  prime  factor  of  one  or  more 

u       X  /»       /©I  ^f  ijjjg  given  numbers,  it  must  also  be  a 


18 

24 

54 

9 

12 

27 

3 

4 

9 

4 

3 

3       3  4  9      factor  of  the  least  common  multiple  of 

those  numbers.  (Prin.  3.)  Hence,  divide 
by  2  and  write  the  quotients  underneath* 
For  a  like  reason  divide  again  successively  by  3  and  8,  writing  the 
qnotients  and  undivided  numbers  in  a  line  below,  omitting  to  write 
any  quotient  when  it  is  1. 

Since  there  is  no  factor  common  to  4  and  8.  they  are  prime  to 
each  other,  and  hence  the  divisors  2,  3,  and  8,  with  the  numbers  4 
and  8  in  the  last  line,  are  all  the  prime  factors  of  the  given  numbers^ 
and  their  product  216  is  the  least  common  multiple.    (Prik.  8.) 

If  in  any  example,  any  of  the  smaller  numbers  are  exactly  con^ 
tained  in  the  lar^r,  they  may  be  omitted  in  finding  the  least  conu 
mon  multiple,  inasmuch  as  a  number  that  will  contain  a  given 
number,  will  contain  any  factor  of  that  number. 

Thus,  if  required  to  find  the  least  common  multiple  of  8, 12,  24^ 
72,  and  120,  omit  all  the  numbers  except  72  and  120,  since  the  others 
are  factors  of  these,  and  the  least  common  multiple  of  72  and  120. 
will  be  the  least  common  multiple  of  all  the  numbers. 

2.  Find  the  least  common  multiple  of  32,  34,  and  36. 

3.  Find  the  least  common  multiple  of  84, 100,  and  224. 

Rule. — I.  Write  the  numbers  in,  a  horizontal  line,  omit^ 
ting  such  of  the  smaller  numbers  as  are  factors  of  thi 
larger  J  and  draw  a  vertical  line  at  the  left. 

II.  Divide  by  any  prime  factor  that  will  exactly  divide 
two  or  more  of  the  given  number Sy  and  write  the  quotients 
^nd  undivided  numbers  in  a  ViiWA  underneath. 
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m.  In  like  manner  divide  the  quotients  and  undivided 
numbers  until  they  are  prime  to  each  other, 

lY.  The  product  of  the  divisors  atid  the  final  quoiienU 
mnd  ufidivided  numbers,  is  the  least  common  multiple. 

What  is  the  least  common  multiple 


4.  Of  4662,  and  5698  ? 
6.  Of  312,  260,  and  390  ? 


6.  Of  24^  10,  32,  45  and  25  f 

7.  Of  153,204,102,and  1020? 


8.  Find  the  least  oommon  multiple  of  the  first  eight 
eyen  numbers. 

9.  Find  the  least  common  multiple  of  the  first  fiye 
odd  numbers. 

10.  What  is  the  least  number  of  oranges  that  can  be 
equally  distributed  among  16,  20,  24,  or  30  boys  ? 

11.  What  is  the  shortest  piece  of  rope  that  can  be  cat 
exactly  into  pieces  either  15,  18,  or  20  feet  long? 

12.  What  is  the  smallest  sum  of  money  which  can  be 
exactly  expended  for  books  at  $5,  or  $3,  or  $4,  or  $6 
each? 

13.  What  is  the  product  of  the  least  common  multiple 
of  12, 16,  24,  and  32,  multiplied  by  their  greatest  common 
divisor? 

14.  Divide  the  least  common  multiple  of  7,  42,  6,  9, 
10,  and  630,  by  the  greatest  common  divisor  of  110,  140^ 
and  680. 

15.  What  is  the  smallest  sum  of  money  which  can  be 
axactly  expended  for  sheep  at  $8,  or  cows  at  $28,  or  oxeii 
at  $54,  or  horses  at  1162  each  ? 

16.  What  is  the  smallest  quantity  of  grain  that  will  fill 
an  exact  number  of  bins,  whether  they  hold  36,  48,  80,  oi 
1.44  bushels? 


M  FBOPBBTIBB    OV    NUHBBBB. 

OAKOELLATION 

onAJL   MXBnciaxs. 

179.  1.  DiTide  72  by  24    One-half  of  72  bj  one-IiaU 

of  24.    One-third  of  72  by  one-third  of  24 
8.  Diyide  one-fourth  of  72  by  one-eighth  of  24. 

1.  Divide  36  by  9.     One-third  of  36  by  one-third  of  % 
L  What  factors  are  common  to  72  and  24? 

4.  What  is  the  quotient  of  12  x  6  divided  by  12  x  2  ? 

6.  Divide  3x3x3  by  3x3.    4x5x2  by  2x2x5. 

7.  Divide  7x6x2  by  2x6x7.    6x6x4  by  3x4x6. 

DEFINITIONS  AND  PRINCIPLES. 

180.  Cancellation  is  the  process  of  abridging 
operations  in  division  by  rejecting  equal  £EM3tors  from  both 
dividend  and  divisor. 

181.  Principles. — 1.  Rejecting  a  factor  from  any 
number  divides  the  number  by  that  factor • 

2.  Ryeding  eqv^l  factors  from  both  dividend  and  divi" 
sor  does  not  change  the  quotient. 

wMiTTMN    MXMnciaBa. 

182.  1.  Divide  56  X  24>  by  48  X  7. 

IsT  OPSRA.TION.  Akaltbis. — ^IndJcske  tint 

56x24_0  xt  X^  X4_.       opeiation  to  be  perloimed 

~"  —  — ~ ~ T —  —  ^      in  the  example,  by  writing 

48x7  PXVX^  the  numbers  that  ocnstitnte 

the  dividend,  above  a  line,  and  tiiose  that  oonstitiite  the  divisor^ 
below  it. 

BesQlve  these  nxunbers  into  their  iactors,  and  the  dividend  will 
consist  of8x7x6x4,  and  the  divisor  of  8  x  6  x  7.    Rejecting  equal 
ikctors  from  both  dividend  and  divisor,  there  remains  the  &etar  4 
ba  the  dividends    Hence  the  quotient  is  4. 
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2d  operation. 

t        4 


Analysis.— Since  it  is  eyident  that  8  will 
divide  both  56  and  48,  reject  8  as  a  factor  of 
56,  retaining  the  factor  7,  and  also  of  48,  re- 
taining the  factor  6. 

Again,  'since  6  will  divide  both  24  in  the 
dividend  and  6  in  the  divisor,  reject  6  as  a  fac- 


tor  from  both,  retaining  the  factor  4  in  the  dividend.  Finally, 
rejecting  the  factor  7,  common  both  to  the  dividend  and  to  the 
iiviaor,  there  remains  only  the  factor  4  in  the  dividend,  which  is 
the  required  quotient 

2.  Divide  the  product  of  44,   30,  7,  and  6,  by  the 
product  of  33, 18,  and  14;  or,  divide  55440  bv  8316. 


55440 
8316 


OPERATION. 
2        10 

$$xl$xl4  '' 
d        $       t 


Or, 


10x2 


=  6* 


tl4 

44*^ 

3 

20 

6| 

By  many  it  is  thought  more  convenient  to 
write  the  factors  of  the  dividend  on  the  right  of  a 
vertieai  line,  and  the  factors  of  the  divisor  on  the 
Uft, 

3.  Divide  13x7x5x3  by  3x5x7. 

4.  Divide  42xl8x6x4by  36x21x6- 


fiuLE. — ^L  Cancel  all  the  factors  common  to  both  divi" 
dend  and  divisor, 

n.  Divide  the  product  of  the  remaining  factors  of  the 
dividend  by  the  product  of  the  remaining  factors  of  th6 
divisor^  and  the  result  wiU  be  the  quotient. 

When  a  factor  equal  to  the  number  itself  is  canceled,  the  unit  1 
remains,  since  a  number  divided  by  itself  gives  a  quotient  of  1.  If 
the  1  occur  in  the  dividend,  it  must  be  retained;  if  in  the  divisor, 
it  need  not  be  regarded 
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5.  What  is  the  quotient  of  35  x  33  x  28,  diyided  by  15  x 
14xli? 

6.  What  is  the  quotient  of  140  x  3a  x  13  x  7,  divided  bj 
7x26x21? 

7.  Multiply  11  times  21  by  26,  and  divide  the  product 
by  14  times  13. 

8.  How  many  times  is  the  continued  product  of  14,  9, 
3,  20,  5,  and  6  contained  in  the  continued  product  of 
183,  18,  70,  12,  and  5  ? 

9.  If  213  X 190  X  84  X  264  is  the  dividend,  and  56  times 
36  multiplied  by  30  is  the  divisor,  what  is  the  quotient  ? 

10.  (240  X  56  X 18) -7- (60  x  28  x  9)  =  ? 

11.  (72x48x28x5)-h(84xl5x7x6)=? 

12.  (66xl8x27x25)H-(84x45x7x30)  =? 

13.  (80  X  60  X  50  X 16  X  14)-f-(70  x  50  x  24  x  20)  =  ? 

14.  Multiply  64  by  7  times  31,  divide  the  product  by 
8  times  56,  multiply  this  quotient  by  15  times  88,  divide 
the  product  by  55,  multiply  this  quotient  by  13,  and  di- 
vide the  product  by  4  times  6.    What  is  the  quotient  ? 

1K   T?i  A^i.         4--     4-    ^12x60x27x35 

15.  Find  the  quotient  pf  ^^-^^_^^--^. 

^i,   t^:  A^i.         4A    4.    -77x100x18x64 

16.  Find  the  quotient  of  -zrz — 77 — 77; — r^. 

^  25  X 11  X  49  X 16 

17.  How  many  tons  of  hay  at  $18,  must  be  given  fo* 
45  cords  of  wood  at  $4  a  cord  ? 

18.  How  many  flour  barrels  at  $.80  each,  will  pay  fox 
112  bushels  of  com  at  $.70  a  bushel  ? 

19.  How  many  tubs  of  butter,  each  containing  56 
pounds,  at  30  cents  a  pound,  must  be  given  for  7  barrels 

ofangax,  each  containing  195  pounds,  at  10  cents  a  pound  I 
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20.  A  laborer  gare  12  days'  work  for  48  bushels  of 
potatoes^  worth  50  cents  a  bushel.  What  were  his  daily 
earnings? 

21.  A  grocer  sold  24  boxes  of  soap,  each  containing  55 
pounds,  at  10  cents  a  pound,  and  receiyed  as  pay  88  bar- 
rels of  apples,  each  containing  3  bushels.  How  much 
were  the  apples  worth  a  bushel  ? 

22.  Sold  20  pounds  of  butter  at  27  cents  a  pound,  which 
exactly  paid  for  15  pounds  of  coffee.  What  was  the  price 
of  the  coflfee  a  pound  ? 

23.  A  farmer  exchanged  240  bushels  of  com,  worth  $,75^ 
a  bushel,  for  an  equal  number  of  bushels  of  barley,  worth 
$1  a  bushel,  and  oats,  worth  $.50  a  bushel.     How  many 
bushels  of  each  did  he  receive  ? 

24.  A  farmer  bought  two  kinds  of  cloth,  one  kind  at 
$.75  a  yard,  and  the  other  at  1.90,  bujdng  twice  as  many 
yards  of  the  first  kind  as  of  the  second.  He  paid  for  the 
cloth,  132  pounds  of  butter  at  40  cents  a  pound.  How 
many  yards  of  each  kind  of  cloth  did  he  buy  ? 

25.  A  merchant  bought  6  loads  of  oats,  each  load  con- 
taining 22  bags,  and  each  bag  2  bushels,  worth  56  cents 
a  bushel.  He  gave  in  payment  8  boxes  of  tea,  each  con- 
taining 24  pounds.    What  was  the  tea  worth  a  pound  ? 

26.  How  many  bushels  of  oats  at  $.60  a  bushel,  will 
pay  for  12  tons  of  coal  at  $7.20  a  ton  ? 

27.  How  many  chests  of  tea,  each  containing  63  poundS; 
worth  87|^  cents  a  pound,  must  be  given  for  21  bags  oi 
coffee,  each  weighing  28  pounds,  worth  37^^  cents  a 
pound? 

28.  How  many  days'  work,  at  $1.25  a  day,  will  pay  for 
75  bushels  of  corn,  at  $.80  a  bushel  ? 


n 
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'  1.  Properties  of  Numbers.  2.  Int* 
gral  Number,  or  Integer.  3.  Even 
Number.  4.  Odd  Number. 
5.  Prime  Number.  6.  Composite 
Number.  7.  Factors.  8.  Prim* 
Factor.    9.  Exact  Divisor. 

'  1.  How  to  find  whether  a  number  is 
divisible  by  2,  3,  4,  5,  6,  8,  9,  or 
10;  also  by  7, 11,  or  13. 

2.  Other  properties  of  even  and  of 
prime  numbers. 


3.  Factoring. 
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3.  Rule.  4.  Proof. 
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2.  Principles,  1,  2,  3,  4 

3.  Rule  (1st),  I,  II,  m. 

4.  Rule  (2d),  I,  II,  HI.  IV. 

{1.  Multiple. 
2.  C.  Multiple. 
3.  L.  a  Multiple 

2.  Principles,  1, 2,  8. 

3.  Rule  (1st),  I,  II. 

4.  Rule  (2d).  I,  E,  III,  IV. 

1.  Definition. 

2.  Principles,  1,  2. 
8.  Rule,  I,  IL 


wmMsnonm 


»0Qo, 


oraij    exercises. 


184.  1.  If  any  unit,  as  an  apple,  or  a  yard,  be  divided 
into  2  equal  parts,  what  is  each  part  named  ?    One-half. 

2.  If  the  unit  be  divided  into  3  equal  parts,  what  name 
is  given  to  1  of  the  parts  ?    To  2  of  the  parts  ? 

3.  If  the  unit  be  divided  into  5  equal  parts,  what  is  each 
part  named  ?    What  name  is  given  to  3  of  the  parts  ? 

4.  How  many  halves  are  there  in  a  unit  ?  How  many 
thirds f    Fotirthsf    Fifths?    Sixths?    Sevenths? 

6.  If  a  mile  be  divided  into  4  equal  parts,  what  part  of 
the  whole  mile  is  1  of  the  parts  ?    3  of  the  parts  ? 

6.  What  is  1  of  5  equal  parts  of  a  unit  called  ?  What 
are  2  of  6  equal  parts  called  ?    4  of  10  equal  parts  ? 

7.  What  is  meant  by  1  sixth  of  a  unit  ?    By  3  fourths  ? 

8.  What  are  3  of  the  7  equal  parts  of  a  week  called  ? 

9.  Which  is  the  smaller,  one-third  or  one-fourth  ?  Ono- 
fifth  or  one-third  ? 

10.  Which  is  the  greater,  one-fourth  or  one-sixth  ? 

185.  Principles. — 1.  The  less  the  number  of  equal 
parts  into  which  a  unit  is  divided,  the  greater  is  the 
VALUE  of  each  part. 

2.  The  GREATER  the  number  of  equal  parts  into  which 
a  unit  is  divided,  the  less  is  the  value  of  each  part. 
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DEFINITIONS. 

186.  A  Fraction  is  one  or  more  of  the  eqnal  parts 
of  a  unit.  Thus,  1  half  and  2  thirds  are  fractions. 

187/  A  Fractional  Unit  is  one  of  the  equal  parts 
into  which  any  unit  is  divided.  Thus,  1  fourth  and 
1  fifth  ai*e  fractional  units  oi  fourths  suiA  fifths. 

Fractumal  units  take  their  name  and  ihen 'ficUue  from  the  number 
of  parts  into  which  the  integral  unit  is  divided. 

188.  A  fraction,  is  usually  expressed  by  two  numbers, 
called  the  Numerator  and  the  Denominator^  one  written 
over  the  other  with  a  line  between  them.  A  fraction 
written  in  this  form  is  sometimes  called  a  Pommon  Frac- 
tion.   Thus, 


One-third  is  written  ^ 
Three-fourths  **  | 
Five-sixths  "      f 

Seven-eighths       "      J 


Nine-tenths  is  written  -j^ 

Seven-twentieths  "      -^ 

Twelve-thirty-fifths         "       ^f 
Thirty-six  forty-ninths    '*       Jj- 

189.  The  denominator  of  a  fraction  shows  the 
number  of  equal  parts  into  which  the  unit  is  divided,  and 
also  indicates  the  nams  of  these  parts.  It  is  written  below 
the  line. 

Thus,  in  the  fraction  |«  8  is  the  d^nomina;tor  and  shows  that  the 
unit  is  divided  into  eight  equal  parts,  named  eighths, 

190.  The  Numerator  of  a  fraction  shows  the  nurn" 

ter  of  equal  parts  taken  to  form  the  fraction.    It  is 

written  above  the  line. 

Thus,  in  f ,  7  is  the  numerator,  and  shows  that  7  of  the  8  equal 
parts  are  taken,  or  expressed  by  the  fraction 

191.  The  Terms  of  a  fraction  are  its  numerator  and 
denominator.  Thus,  6  and  7  are  the  terms  of  the  fraction  4 
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Express  by  figures^ 

1.  Five-ninths. 

2.  Seven  twenty-fifths. 

3.  Nine-eighteenths. 
i.  Twelve  twentieths. 
ft  Eight  thirty-sixths. 


6.  Twenty-six  forty-eighths. 

7.  Twenty-seven  two-hundredth& 

8.  Forty-three  ninety-ninths. 

9.  Sixteen  one-hnndred-eighths. 
10.  Fifty-five  eighty-ninths. 


Copy  and  read^ 

•  •    Tr >    A  >    IT  >    tI  >    Tis  I    ttb  9    imr' 

R       1>_   .       JL  •      g?     .    414  •        tgg  .         at     .        204 

*'•   ti«  9      st  y  TSQ  9  tTa  9     TTT  9     TffF  9     tto* 

195.  Fractions  are  Proper  or  Improper. 

193.  A  Proper  Fraction  is  a  fraction  whose  nu- 
merator is  less  than  its  denominator.  Its  value  is  less 
than  a  unit.     Thus^  ^,  f ,  and  \i  are  proper  fractions. 

194.  An  Itnproper  Fraction  is  a  fraction  whose 
numerator  equals  or  exceeds  its  denominator.  Its  value 
is  equal  to,  or  greater  than  a  unit.  Thus,  f ,  ^y  and  -V* 
are  improper  fractions. 

195*  A  Mixed  Number  is  an  integer  and  a  fraction 
united.     Thus,  12^  is  equivalent  to  12+|. 

196.  The  Reciprocal  of  a  number  is  1  divided  by 
that  number.  Thus,  the  reciprocal  of  9  is  l-r-9=r^ ;  of 
16,  it  is  l-$-16=^,  etc. 

19*20  The  Recijpvocal  of  a  Fraction  is  1  divided 
by  tKat  fraction,  or  it  is  the  fraction  inverted.  Thus,  the 
reciprocal  of  f  is  1^J=^  ;  of  ^,  it  is  ^. 

198.  The  Value  of  a  fraction  is  the  quotient  of  its 
numerator  divided  by  its  denominator.    Thus.  -4*=-'^* 
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1.  Analyze  the  fraction  |. 

Analtbib. — i  is  a  fraction;  8  is  the  denominator,  and  showi 
that  the  unit  is  divided  into  8  equal  parts ;  ^  is  the  fraetumal  unit, 
Bince  it  is  one  of  the  eight  equal  parts  into  which  the  unit  is  divided ; 
7  is  the  numerator^  and  shows  that  se^oen  of  these  equal  parts  are 
taken ;  7  and  8  are  the  terms  of  the  fraction.  It  is  a  proper  frac- 
Uon,  since  the  numerator  is  less  than  the  denominator ;  its  wdue  it 
less  than  1 ;  and  it  is  read  seven-eighths. 

Tn  like  manner,  analyze 

2.  |.     I    3.     \i.     I    4!     f     I     5.    1^.     I     6.     V- 

199.  Since  fractions  indicate  division,  all  changes  in 
the  terms  of  a  fraction  will  affect  the  value  of  the  fraction 
according  to  the  laws  of  division ;  hence  if  we  substitnte 
the  General  Principles  of  Division  (142),  we  shall  have 
the  following 

300.    GENERAL  PRINCIPLES  OF  FRACTIONS. 

1.  Multiplying  the  numerator,  or  )  ,^  ,,.  ,.     „    ^ 
Dividing  the  deruminafor,        \  ^««»/'^»««  the/ractton. 

2.  Dividing  the  numerator,  or      )  r».  .,     ,7    /.     .. 
Multiplying  the  dmormnator,  ]  ^'""^  the/ractton. 

3.  Multiplying  or  dividing  both  ) 

numerator  and  denominator}^"'',  not    change   the 
by  the  same  number,  )      ^^^^^eofthefractto^i. 

201.  These  three  principles  may  be  embraced  in  one 

GENERAL    LAW. 

A  change  in  the  ttttmerator  produces  a  like  change  %n 

the  value  of  the  fraction  ;  but  a  change  in  the  denominator 

produces  an  opposite  change  in  the  value  of  the  fraction. 
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REDUCTION. 

S02.  To  reduce  fractions  to  higrher  or  lower  terms. 

1.  Oue-half  is  equal  to  how  many  fourths  ? 

AKAiiYSls. — Since  1  is  equal  to  4  fourths,  \  is  equal  to  1  half  of  4 
fourths  or  2  fourths. 

2.  One-third  of  a  mile  is  how  many  sixths  of  a  mile  P 

3.  One-half  of  a  doHar  is  how  mdiXLj  fourths  of  a  dollar  ? 

4.  Name  some  equivalent  fractions  for  halyes.    Thirds. 

5.  Express  |  in  terms  3  times  as  great.   4  times  as  great 

6.  The  denominators  four^  six^  eighty  and  ten,  are  mulr 
tiples  of  what  number  ? 

7.  Mtdtiply  both  terms  of  \  by  3,  and  show  that  the 
vahmoi  the  fraction  is  not  changed. 

Analysis. — If  both  terms  of  \  are  multiplied  bj  8,  the  resulting 
fraction  is  -ff,  which  is  equivalent  to  },  since  the  fra/cHfinal  wMit  is 
\  as  great,  while  the  number  taken  is  3  times  as  great 

8.  Name  three  equivalent  fractions  for  ^;  for  \\  for  f . 

9.  Change  \  to  twelfths.    To  eighteenths. 

10.  8  tmlfths  are  how  many  thirds  f 

Analysis. — Since  1  third  is  equal  to  4  twelfths,  8  twelfths  are 
equal  to  as  manj  thirds  as  4  twelfths  are  contained  times  in  8 
twelfths,  which  is  2  time&    Hence  there  are  f  in  ^. 

11.  How  mdnyfaurths  of  a  rod  are  9  twelfths  of  a  rodf 

12.  Divide  both  terms  of  ^  by  5,  and  show  that  the 
walue  of  the  fraction  is  not  changed. 

Analysis.— If  both  terms  of  ^  are  divided  by  6,  the  resulting 
fraction  is  },  whkh  is  equivalent  to  H,  mnoe  the  fi'aetUmal  tmU  is 
6  timas  as  great,  while  the  number  taken  is  ^  as  great. 
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13.  Change  |f  to  an  equiralent  fraction  having  a  de« 
nominator  1  half  as  great.    1  third  as  great 

14.  Change  1^  to  a  fraction  having  lower  terms.  ^.  f|. 

15.  In  what  lower  terms  can  ^^  be  expressed  ? 

16.  Change  -^  to  its  lowest  terms.    ^.     ]f.    ^.    f{. 

17.  Kame  two  common  divisors  of  ^.    |f .     fj.     }f . 

18.  Express  -^  in  terms  4  times  as  great. 

19.  Express  ^  in  terms  6  times  as  great. 


DEFINITIONS. 

[  S03.  JReduction  of  Fractions  is  the  process  of 
changing  their /(?rm  without  altering  their  vcdue. 

304.  A  fraction  is  reduced  to  Higher  Terms  when 
the  numerator  and  denominator  are  expressed  in  larger 
numbers.    Thus,  J=|,  or  ^. 

205.  A  fraction  is  reduced  to  Tjower  Terms  when 
the  numerator  and  denominator  are  expressed  in  smaller 
numbers.     Thus,  "A=i,  or  |. 

206.  A  fraction  is  reduced  to  its  Lowest  Terms 

when  its  numerator  and  denominator  are  prime  to  each 
other.    Thus,  3V=I ;  i*=|. 

307.  Fractions  are  changed  to  higher  terms  by  Multi* 
plication,  and  to  lower  terms  by  Division. 

All  higher  tenns  of  a  fraction  are  multiples  of  Its  lowest  ternm. 

208.  Pbinciple. — Multiplying  or  dinding  both  terms 
of  a  fraction  by  the  sams  number  does  not  change  thevcHue 
9/ ^Ae fraction.    (800,  3.) 
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WRITTEN     EXEBCI8JSa. 

209.   1.  Change  {^  to  a  fraction  whose  denominator 
is  30. 

OPERATION.  Analysis. — First,  divide  30,  the  required  de^ 

3  0-^6  =  5        nominator,  hj  6,  tlie  denominator  of  the  given 

fraction.     The  quotient  5  is  the  factor  employed 
f-  X  I  =  -|{^  to  produce  the  required  denominator.    Hence, 

multiply  both  terms  of  f  by  5  (200,  3),  and  {{ 
18  the  required  fraction. 

2.  Change  ^  to  a  fraction  whose  denominator  is  96. 

3.  Change  f^  to  a  fraction  whose  denominator  is  105. 

4.  Eeduce  -^  to  its  lowest  terms,  if    J  *     ^     ■  --  ' q 

OPERATION.  Analysis.— Dividing  both  terms 

iWrt  S  =  A ;  A-t  ?  =  4         ®^  *^®  ^^®°  fraction  ^y^,  by  8, 
TW-i-  8       TJ .  ry  -  3       T        ^^^^^  3^  theresult  is  A-    Again, 

Or,  -^X  ii  =  I  dividing  both  terms  of  A  ^7  8, 

the  result  is  f .    Since  the  terms 
of  f  are  prime  to  ecuh  other,  the  lowest  terms  of  ^  are  f . 

The  same  result  is  obtained  more  directly,  by  dividing  both 
terms  by  their  greatest  common  divisor,  24.  ^ 

^   >       J-  '..     ^■ 

6.  Beduce  ff-  to  its  lowest  terms.  ^7      "i-  */   ^ 


6.  Reduce  ^^  to  its  lowest  terms.    '  ^  - 

7.  Reduce  ^ff  to  its  lowest  terms.  n  >  -  0 


Rules. — 1.  To  reduce  a  fraction  to  liigher  terms. 
Divide  the  required  denominator  by  the  denofninator  of 

the  given  fraction,  and  multiply  the  terms  of  the  given 

fraction  by  the  quotient. 

2. — To  reduce  a  fraction  to  its  lowest  terms. 

Reject  all  factors  common  to  the  terms  of  the  given  frac- 
tion.   Or, 

Divide  the  terms  of  the  given  fraction  by  their  greatest 
common  divisor. 
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8.  Change  -ft  to  a  fraction  whose  denominator  is  180. 

9.  Reduce  ^  and  ^  each  to  sixty-thirds. 
10.  Reduce  |,  J^,  and  ^,  each  to  120ths. 

.11.  Reduce  {^,  |,  J  J,  and  |^,  each  to  132ds. 
12.  Change  168-7-252  to  the  form  of  a  fraction  in  its 
lowest  terms.     81-^63.     160-5-400.    324-^-612. 

Reduce  to  their  lowest  terms. 


13. 
14. 
15. 
16. 


g88 

sinr* 
Mi' 


17. 
18. 
19. 
20. 


TTST* 
1  72 

Trfs' 

S_g8 

ifii- 


21, 
22. 
23. 
24. 


mi 

2T64Q' 

469 
1619 


y 


SIO*  To  reduce  au  integer  or  a  mixed  number 
to  an  improper  fraction, 

OBAZ     EX  EnCISES. 

\   1.  In  3  units,  how  many  fourths  ? 

Analysis. — Since  in  1  unit  there  are  4  fourths,  in  8  unite  then 
are  3  times  4  fourths,  or  12  fourths.    Hence  8  =  ^. 

2.  In  4  bushels,  how  many  eighths  of  a  bushel  ? 

3.  How  many  sevenths  of  a  week  in  6  weeks  ? 

4.  How  many  9ths  in  5?    6  ?    8?    10?    12? 

5.  How  many  tenths  of  a  dollar  in  17  ?    In  $9  ? 

6.  How  many  half  dollars  will  pay  for  a  ton  of  coal 
that  cost  17  ?    For  a  barrel  of  flour  that  cost  $10  ? 

7.  How  may  an  integer  be   changed  to  thirds  f    To 
si<cth^  ?    To  eighths  f    To  tenths  f 

8.  In  5|  how  many  eight/is  f 

Analysis. — Since  1  is  equal  to  8  eighths,  5  equals  5  times  8  eighths^ 
or  40  eighths,  and  f  added  make  48  eighths.     Hence  5}  =  ^. 

9.  In  6}  cords  of  wood,  how  vad^wj  fourths  of  a  cord? 
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10.  How  many  6ths  in  $8|  ?    In  12|  rods? 

11.  Among  how  many  boys  can  you  distribute  5f 
quarts  of  chestnuts,  if  you  give  ^  of  a  quart  to  each  ? 

12.  Among  how  many  poor  families  can  4f  tons  of 
coal  be  distributed,  if  each  family  receive  I-  of  a  ton  ? 

WBITTEN    MXERCISES. 

311.  1.  Change  75  to  the  form  of  a  fraction  having  2? 
for  its  denominator. 

OPERATION.  Analysis.— Since  1  is  eqaal  to  27  twentff- 

75x27  =  2025       sevenths,  75  is  equal  to  75  times  27  tweoty. 

sevenths,  or  2025  twenty-seTenths.    Heno* 
75=-4|A  76  =  *J|*- 

2.  Change  49-^  to  twelfths, 

OPBRATiON.  Analysis. — Since  1  is  equal  to  12  ttoelfths, 

497  49  is  equal  to  49  times  12  twelfths,  or  588 

1  Q  twelfths;  to  which  add  ^»  and  the  result  11 

595  twelfths.     Hence  49^  =  W- 

5  8  8  twelfths  An  integer  is  reduced  to  a  fractional  fom 

^                   «    M  ^y   writing   1   under   it   for  a  denominator. 

W  +  A  =  ¥ll^  Thus.9  =  f;  23=:-V-. 

3.  Change  81  to  a  fraction  having  24  for  its  denominator. 

4.  In  78  pounds,  how  many  sixteenths  of  a  pound? 

5.  In  424  weeks,  how  many  sevenths  of  a  week? 

6.  Howmany20thsof  atoninl6|-Jtons?  In  21 J^  tons? 

Rule. — Multiply  the  integer  hy  the  required  denomina- 
tor^ and  to  the  product,  add  the  numerator  of  the  fraction^ 
and  under  the  result  write  the  required  denominator. 

Reduce 


7.  207  to  fifteenths. 

8.  1364-|  to  eighteenths. 

A  47^yi-  to  twenty-sixths. 


10.  543:^  to  fortieths. 

11.  184^^  to  iim^t^-^i«c«^ 

12.  20U%\Voe\^V^AQi^^s^^ 
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13.  Reduce  304|J^  days  to  twenty-fourths  of  a  day. 

14  Change  312  to  a  fraction  whose  denominator  is  126. 
[loi  Eeduce  2146^^  to  an  improper  fraction. 
V  16.  Change  1006^  to  an  improper  fraction. 

SIS*  To  reduce  au  improper  fraction  to  an  inte- 
ger, or  a  mixed  number. 

orjIz    exercises, 

1.  How  many  units  are  J^  ? 

Analysis. — Since  ^fourths  equal  1, 18  fourths  are  as  rnanj  times 
1  afl  4  fourths  are  contained  times  in  18  fourths,  which  is  4}  times. 

2.  How  many  times  1  are  ^?/  ^  ?f3f  ?^¥^f4 ?  "^  p 

3.  How  many  yards  are  ^  of  a  yard^  /^  ?    A^  ? 

4.  How  many  dcpllars  are  $ V  ?    *¥  ?    *H  ?    *f*  ? 

.6.  In  \%  of  a  foot,  how  many  feet  ?    In  -4^  of  an  acre, 
how  many  acres  ?    In  ^^  of  a  ton,  how  many  tons  ? 

WBITTEN     EXBBCISES. 

!313.  1.  Beduce  ^^  to  a  mixed  number. 

OPBRATION.  Analysis — Since  9  ninths  equal  1, 

J,  g 01Q       Q o  A  i     ^^®  ninths  are  2^  times  9  ninths. 

2.  Change  -^  to  a  mixed  number. 

3.  In  ^j^  of  a  dollar,  how  many  dollars  ? 

4.  How  many  rods  in  ^^  of  a  rod  ? 

RtTLE. — Divide  the  numerator  by  the  denominator, 
Eeduce  to  integers  or  mixed  numbers, 


5.  W- 

6.  -HF. 

7'     W- 


8.      Hi*- 

9.       1^^. 
10.       t|fjp. 


11.  i|^J|A. 

13.      i^^^/u, 
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'     214.  To  reduce  fractions  to  equivalent  flractions 
having  a  common  denominator. 

1.  How  maxij  fourths  in  1  ?    In  J? 

2.  How  many  ninths  inl?    In^?    Inf? 

3.  Express  |,  iy  ^^^  h  ^^^  ^  twelfths, 

4.  Change  f  and  |  to  fractions  of  the  same  denominatoF. 

5.  What  is  a  multiple  of  4  ?    Of  6  ?    Of  8  ?    Of  9? 

6.  What  is  a  common  multiple  of  3  and  4  ?  Of  4  and  5  ? 

7.  What  is  the  least  common  multiple  of  3,  4,  and  6? 

8.  What  is  the  least  common  multiple  of  the  denomi- 
nators of  I,  I,  and  f  ?    Of  |,  f,  and  |  P 

9.  Seduce  |  and  ( to  eighteenths.   To  twenty-sevenths. 

10.  Kame  some  fractions  that  can  be  changed  to  16th8. 

11.  Name  four  fractions  that  can  be  changed  to  24ths. 

DEFINITIONS  AND  PEINCIPLE8. 

215.  A  Common  Denom^inator  is  a  denomina- 
tor common  to  two  or  more  fractions. 

216.  The  Least  ^Common  Denominator  of  two 
or  more  fractions  is  the  least  denominator  to  which  they 
can  all  be  reduced. 

Since  all  higher  terms  of  a  fraction  are  multiples  of  its 
corresponding  lowest  terms  (207,  Note),  hence  the  fol- 
lowing 

217.  Principles. — 1.  A  common  denominator  of  two  or 
more  fractions  is  a  common  multiple  of  their  denominators. 

2.  ITie  least  common  denominator  of  two  or  more  frac- 
tions is  the  least  common  multiple  of  their  den(nn.vMkixft%. 
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WBITTBN    JBXBnCISBS, 

318.   1.  Reduce  \y  \y  and  f  to  equiyalent  fractions 
having  a  common  denominator. 

OFERATiOK.  Akaltbis. — Multiply  each  denominator  by  the 

2  V  3  V  5^30     ^^'^^  *^®'  ""^^  *^®  ppodnct,  30,  is  a  oommon  de 

nominator  of  the  three.    (Pbin.  1.) 
f  X  s  X  5      tIt        Bat  since  the  value  of  the  fractions  is  not  to 
Tx8X6='fS'     be  changed,  each  nmneiator  must  be  multiplied 
•|xixs=M     ^^   ^^^   same   mnltiplier   as   its    denominator. 

Hence,  multiplying  the  terms  of  j^  by  8  and  5, 
the  result  is  if ;  of  f  by  2  and  5,  the  result  is  |S ;  and  of  f  by  2 
and  3,  the  result  is  |f .    Or, 

To  find  the  numerators,  take  such  part  of  the  oommon  denomina- 
tor 30,  as  the  given  fraction  is  part  of  1.    Thus,  )  of  30  is  15,  etc. 

Eeduce  to  fractions  having  a  common  denominator 


2.  4  andf 

3.  ^  and  \, 


4.  f ,  I,  and  f . 

5.  ^,  f,  and  {. 


6.  A,  4,  Mid  i. 

7.  i,  I,  and  ^. 


8.  Change  f ,  4>  and  ^  to  equivalent  fractions  having 
the  least  common  denominator. 

OPERATION.  Ahalysis.— First  find  the  least 

7)3       7       14      |=:|^  common  multiple  of  the  ^ven  de- 

""7       ^          ^      .   ••  nominators,  which  is  42.  This  must 

^        ^  be  the  least  common  denaminator 

2x3x7=42     i^=tt  of  the  given  fractions.    (Pbih.  2.) 

9.  Change  |,  ^,  and  ^  to  equivalent  fractions  having 
the  least  common  denominator. 

Rule. — 1.  To  reduce  two  or  more  fractions  to  eqniya- 
lent  fractions  having  a  common  denominator. 

Multiply  the  terms  of  each  fraction  by  the  denominators 
o/'aff  the  oiJier  fractions. 
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2.  To  reduce  them  to  their  least  common  denominator. 

I.  Find  the  hast  common  multiple  of  the  denominators 
of  the  given  fractions  for  their  least  common  denominator. 

IL  Divide  this  common  denominator  hy  the  denomina- 
tor of  each  of  the  given  fractions,  and  multiply  its  numer'* 
ator  by  the  quotient.    The  products  are  the  new  numerators. 

Mixed  numbers  most  first  be  reduced  to  improper  fractions. 

Bedace  to  fractions  having  the  least  common  denomi- 
nator. 


10.    i,  tt.  andiJ- 
11-  ^y  ih  and  A- 

12.  H,  W,  and  *i- 

13.  m>  h  H>  and  H- 


14.    },    24,    I,  andl^V. 
15>  H,  ^}    7>  and  Ij^. 

16.  H>  T^>  H,  and  2i. 

17.  «,  iWr.  H.  and  A;/ 


a 


ADDITION. 

OBAI^     BXMRCISES. 

219.  1.  What  is  the  sum  of  |  aad  |  ?j  Of  ^  and  i? 

2.  How  many  times  1  is  the  sum  of  ^,  f,  and  4^% 

3.  Sold  ^f  of  an  acre  of  land  to  one  man^  ^  to  another^ 
and  -^  to  a  third.     How  much  was  sold  to  all  ?    j^^ 

How  are  fractions  added  that  have  a  common  denominator? 

4.  Mary  paid  $|  for  some  ribbon^  and  If  for  a  pair  of 
gloves.     How  much  did  she  pay  for  both  ? 

AkaIiTBIS. — She  paid  the  sum  of  ||  and  ${.    f  is  equal  to  A,  and 
i  is  equal  to  ^ ;  ^  and  |f  are  ^,  or  1^.    Hence  she  paid  $1^. 

5.  A  man  having  f  of  a  ton  of  coal,  bought  f  of  a  ton 
more.     How  much  had  he  then  ? 

How  are  fractions  added  that  have  diffeTent  ^<etitm&cAX<(St^^ 


^  I 
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6.  Henry  gave  If  for  a  book^  $i  for  a  slate,  and  %i  for 
a  bottle  of  ink.     What  did  he  pay  for  all  ? 

7.  What  is  the  sum  of  i,  f,  and  |?    Of  |,  },  and  |  ? 

8.  Find  the  sum  of  |,  J,  and  ^.    .Of  |,  J,  and  -^. 

9.  Find  the  sum  of  ^,  |,  and  i-    Of  |,  J,  and  ^. 

10.  A  farmer  sold  3^^  tons  of  hay  to  one  man,  and  5f 
to  another.     How  much  did  he  sell  to  both  ? 

Analysis. — The  sum  of  8^  tons  and  5f  tons.    5  and  8  are  8 ;  and 
^  and  f  are  f ,  which  added  to  8  makes  8t  tons. 

11.  A  man  bought  5^  cords  of  wood  at  one  time,  and 
7^  at  another.     How  much  did  he  buy  in  all  ? 

How  are  mixed  numbers  added  ? 

12.  A  man  paid  I25f  for  a  watch,  and  sold  it  for  $6^ 
more  than  he  gave  for  it     What  did  he  sell  it  for  ? 

Find  the  sum 


13.  Of   iand3f 

14.  Of  H  and  J. 
16.  Of  1|  and  |. 


16.  Of    2iand6t. 

17.  Of    8^and^. 

18.  Of  15^  and  |. 


19.  Of2i   and  If. 

20.  OfSJ   andf 

21.  Of  liV  and  12|. 


220.  Pbikcifle. — Fractions  can  be  added  only  when 
they  have  a  common  denominator,  and  when  they  express 
parts  of  like  units. 

221.  1.  Find  the  sum  of  \,  r^,  and  ^. 

OFBRATioH.  Akaltbib. — Reduce  the  given  frac- 

\  +  il+^  =  ^^m^^     ««^«  ^  equivalent  fractions  having 
g4.i-«i|-t-tn  __  lie  __.  -1 1       the  least  common  denominator,  which 
'*  •*         *       18  60(217,2).    Then  add  their  nu- 

merators, and  write  the  sum,  75,  over  the  common  denominator  80, 
9Dd  ff=l}ia  the  required  result. 


JJZl 

DDITION.   ^  (S  O^fi 

2.  What  is  the  sum  of  14},  25|,  and  7|  ? 


Ill 


OPERATION. 

14|  =  14i} 

46  +  |i  =  48i 

Find  the  sum 

3.  Of  ^,  {i,  and  A. 

4.  Of  I,  },  and  f 


Analysis. — ^The  suin  of  the  f lao 
tions  is  U  =  2},  which  added  to  the 
sum  of  the  integers  46,  gives  48^» 
the  required  sum. 


6.  Of  42,  31^,  and  9yV 
6.  Of  204^,  60i|,  and  7^. 


BiTLE. — ^I.  Reduce  the  given  fractions  to  equivalent  frac- 
tions  having  the  least  common  denominator,  and  write  the 
sum  of  the  numerators  over  the  common  denominator. 

n.  When  there  are  mixed  numbers  or  integers,  add  the 
fractions  and  ifite^gers  separately,  then  add  the  results. 


7.  i+*-fA+A=? 

9.  18Vt+24  +  lH=? 


10.  1+6^^+21^+77=? 
11-  H+H  +  7i+60  +  J{=? 
12.  124^+325^  +  40^=? 


13.  Bought  3  pieces  of  cloth  containing  105^,  86|,  and 
58f  yards  respectively  ;  how  many  yards  in  all  ? 

14.  If  it  takes  5^  yards  of  cloth  for  a  coat,  3^  yards  for 
a  pair  of  pantaloons,  and  J  of  a  yard  for  a  vest,  how  many 
yards  does  it  take  for  all  ? 

15.  Four  cheeses  weighed  respectively  46f ,  48f ,  49^, 
%nd  57i  pounds.     What  was  their  entire  weight  ? 

16.  What  number  is  that  from  which  if  24f  is  taken, 
the  remainder  is  63|f  ? 

17.  A  farm  is  divided  into  4  fields :  the  first  contains 
29^  acres,  the  second  50^  acres,  the  third  414  ^cres,  and 
the  fourth  69J  acres.    How  many  acres  ix\  t\v^  tajrav^. 
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subtraotio:n". 

OnATs     MXJEMCI8E8, 

» 

233«  1.  What  is  the  difference  between  f  and  ^  ? 

2.  What  is  the  difference  between  ^  and  ^? 

How  is  one  fraction  subtracted  from  another,  each  having  the 
same  denominator  ? 

3.  A  gentleman  who  owned  a  sail-boat  sold  ^  of  it. 
What  part  did  he  still  own  ? 

4.  A  boy  having  |J,  gave  $|  for  a  neck-tie.    What  had 
he  left  ? 

Analysis. — He  had  left  the  difference  between  $}  and  %\,    |  is 
equal  to  ^j,  and  \  equals  ^ ;  ^  less  ^  are  ^. 

5.  A  man  owning  f  of  an  acre  of  ground,  sold  \  of  an 
acre.    What  part  remained  ? 

How  is  one  fraction  subtracted  from  another  having  a  different 
denominator  ? 

6.  Subtract  \  from  | ;  |  from  J ;  \  from  ^. 

7.  Find  the  difference  between  ^  and  | ;  |  and  |. 

8.  From  a  piece  of  cloth  containing  12-|  yards,  5  J  yards 
were  cut.     How  many  yards  remained  ? 

Analysis. — The  difference  between  12J  yards  and  5J  yards.    } 
from  \  leaves  f ,  and  5  from  12  leaves  7.    Hence  7f  yards  remained. 

9.  If  a  ton  of  coal  costs  $7^,  and  a  cord  of  wood  $4J, 
what  is  the  difference  in  their  cost  ? 

How  is  one  mixed  number  subtracted  from  another  ? 

10.  What  is  the  value  of  3^—2-^  ?    ^'-^  ?    6^—1  ? 

323.  Principle. — Fractions  can  be  subtracted  only 

when  they  have  a  common  denominator^  and  when  they 

^itpress parts  of  like  units. 
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WJtITTEN     JEXSMCISJSfi 

324.  1.  Ftgji  J  subtract  ^. 

OPBKATiON.  Analysis. — Reduce  the 

I  —  -j^rrJI  —  if==  ^VV^  =  a     fi^^®^  fractions  to  equiva- 
lent fractions  having  the 
least  common  denominator.     Hence  f  f  ""  it  =  H* 

2.  From  134^  take  76  J. 

OFEBATiON.  ANALT8I& — Beduce  i  and  f  to  equivalent 

134:4-=:  134)^     fractions  having  the  least  common  denomi- 

»v  g  5  _.     7  6  if     ^"^^o^-    As  il  cannot  be  taken  from  -jff,  take 

■        —     1  or  }J  from  134,  leaving  133,  and  add  it  to  A, 

5 7 a     making}}.    Then )} from {| leaves i|, and 76 
from  133,  leaves  57.    Hence  5Hl  is  the  result. 

6.  From  36^  take  10^. 

7.  From  112t^  take  56. 

8.  From  204^  take  39^. 


3.  From  ^  take  ^. 

4.  From  ^  take  ^. 
6.  From  |^  take  |^. 


EuLE. — I.  Reduce  the  given  fractions  to  equivalent  frac- 
tions having  the  least  common  denmninator,  and  torite  the 
difference  of  the  numerators  over  the  common  denominator. 

II.  When  there  are  mixed  numbers,  subtract  the  frac- 
tional and  integral  parts  separately,  and  add  the  results. 

If  the  mixed  numbers  are  small,  they  may  be  reduced  to  improper 
fractions  and  subtracted  according  to  the  usual  method. 

Find  the  difference  between 

9.  fandtV-       H-  H  and  2f .         13.  63|  and  71f 
10.   IJ  and  |.       12.  16  and  3^^-       14.  106  and  95Jf . 

15.  From  VV  take  ^.  17.  From  410^  take  226f 

16.  From  16^3^  take  ^.      18.  From  428^  take  180^;f 

19.  A  farmer  having  208  acres  of  land,  sold  92^  acres. 
How  many  acres  had  he  left  ?  y 
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ADDITION    AND    SUBTRACTION. 

OBA.L     BXBBCI8B8» 


335.  1.  How  much  less  than  3,  is  J+f  ? 

2.  How  much  greater  than  2,  is  t+-J+li^  ? 

3.  What  is  the  difference  between  4  and  2|  ?  54-  and  74 1 

4.  Mr.  Smith  sold  ^  of  his  farm  to  one  man^  ^  to 
another^  and  -^  to  a  third.    What  part  had  he  left  ? 

5.  Paid  $6^  for  a  ton  of  coal^  and  $3}  for  a  load  of  wood. 
What  change  must  be  returned  for  a  ten-dollar  bill  ? 

6.  What  is  the  difference  between  If +f  and  5^? 

7.  What  is  the  difference  between  iV+i  and  ^+\  ? 

Find  the  second  member  of  the  following  equations: 


8.  f+i-i=? 

10.  3-(i-i)  =  ? 

11.  6i+i-l}=:? 

12.  12-(8-2|)+li=? 


13.  (26-14)--(i-f  3t=? 

14.  (l|+2i)-a+i)  =  ? 

15.  (5-34)+J9A-6)  =  ? 

16.  8tV-2^H  +  10=? 

17.  12,V  +  H-li-2i=:? 


WRITTEN     MXAMBILJES. 

336.  1.  The  sum  of  two  numbers  is  124J,  and  the  less 
is  36-^.    What  is  the  greater  * 

2.  What  number  added  to  147^  will  make  216|? 

3.  What  number  added  to  307|+210f  will  make  700f  ? 

4.  What  number  must  be  added  to  the  difference  of 
186f  and  214f  to  make  1042^1  ? 

5.  What  fraction  added  to  the  sum  of  \y  -^y  and  ^^ 
will  make  Hf  ? 

6.  What  must  be  added  to  \,  that  the  sum  may  be  ^? 
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7.  Bonght  a  quantity  of  barrel  stares  for  $160|,  and  of 
lomber  for  I1136f .  Sold  the  stares  for  1205^  and  the 
lumber  for  $1240^.    What  was  the  whole  gain  1/ 

8.  A  man  bonght  a  ton  of  hay  for  I15|^  a  barrel  of  floor 
for  19^^  and  a  barrel  of  apples  for  $3y\.  What  change 
should  be  giren  to  him  for  3  ten-dollar  bills  ? 

Complete  the  following  equations : 


M 


ai.  48— (164— 3i)=  ?. 


12.  44+56— 24^— 4H  =  ? 

13.  120— 51|+90if— 1=? 


xi..   w-viot-ai;=^^  14  342-(21A+t-9)=i; 
^5.  176^  +  132i  -  26H  —  17i  =  ? 
16.  $1000  —  1500  +  $107,^  +  $91 A  =  ?> 

MULTIPLICATION. 

237.  Wben  one  factor  is  a  firactional  number. 

OBAIi     BXBBCiaBS. 


1.  What  part  of  a  mile  is  3  times  |  of  a  mile  ? 

2.  What  part  of  a  dollar  is  4  times  |  of  a  dollar?      "^ 

3.  How  many  times  1  is  3  times  f  ?*  4  times  f  ?  ^  ^ 

4.  At  If  a  pounds  what  will  4  pounds  of  tea  cost?    ^ 

Analtbib. — ^Fonr  pounds  will  cost  4  times  $f ,  or  (-^^  eqnal  to 

5.  At  $1  a  bushel^  wh^t  is  the  cost  of  6  bushels  of  oats  ? 
Of  7  bushels T%t%  bushels f  *  6f  9  bushels  ?  ^ ^'  "^ 

6.  If  a  horse  eat  4  of  a  bushel  of  grain  in  a  day,  how 
much  win  4  horses  eat  T  6  horses  ?  8  horses  ?^^  10  horses  ? 

7.  What  cost  12  baskets  of  pears,  at  $f  a  basket  ? 

With  each  class  of  oral  questions  in  Art.  22 7^  the  pnpil  may 
■olye  the  corresponding  wrUX&n,  examples  on  pages  118  asvd  IV^. 
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8.  What  cost  9  pounds  of  butter  at  $|  a  pound? 

9.  Show  that  multiplying  the  numerator  of  ^  by  4 
multiplies  the  fraction  by  4 

10.  Show  that  dividing  the  denominator  of  ^  by  4 
multiplies  the  fraction  by  4. 

How  many  ways  to  moltiplj  a  fraction  by  an  integer  ? 

11.  Multiply  A  by  5;  ^i^  by  e;  V\r  by  5  ;  A  by  8. 

12.  At  $4f  a  box,  what  will  5  boxes  of  raisins  cost  ? 

ANAiiTSis. — They  will  cost  5  times  $4|.    5  times  $}  are  $Sf ,  and 
6  times  $4  are  $20.    $20  +  $3f  =  |23f .    Hence,  etc. 

13.  At  7i  cents  a  pound,  what  will  9  pounds  of  rice  cost? 

14.  At  $9|  a  barrel,  what  is  the  cost  of  6  barrels  of 
flour  ?    Of  8  barrels  ?    Of  9  barrels  ?    Of  10  barrels  ? 

15.  What  will  8  yards  of  cloth  cost,  at  15-^  a  yard^ 
10.  Multiply  7i  by  9  ;  9^  by  6 ;  10|  by  7 ;  12^  by  8. 

17.  What  is  i  of  12  yards  ?    ^  of  24  men  ?    J  of  130  ? 

18.  Multiplying  by  i,   J,   J,   ^,   etc.,  is  the  same  as 

dividing  by  what  integers  ? 

When  a  fraeUonal  part  of  an  integer,  or  of  a  fraction,  is  to  be 
taken,  the  word  of,  and  not  times,  should  be  nsed. 

19.  At  17  a  ton,  what  will  f  of  a  ton  of  coal  cost  ? 

ANAiiTSis.— It  will  cost  }  of  $7/ or  3  times  J^  of  $7.    |^  of  $7  is 
$1},  and  8  times  $1}  are  $5J.    Hence,  etc. 

20.  At  $12  a  gross,  what  will  J  of  a  gross  of  butts  costP 

21.  What  will  ^ota,  ton  of  hay  cost,  at  $16  a  ton  ? 

22.  What  is  I  of  6  ?    iof2?    |of8?    A  of  9? 

23.  At  15  a  yard,  what  will  |^  of  a  yard  of  cloth  cost  ? 
24  If  a  man  can  build  a  wall  in  28  days,  in  what  time 

can  he  build  f  of  it  ?    |  of  it  ?    |  of  it  ? 

26.  If  an  acre  of  land  produce  45  bushels  of  com,  how 
much  will  I  of  an  acre  produce  ?     |?    J?    f?    :^? 
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26.  What  is  f  of  $5?    Of  17?    Of  116?    Of  125? 

27.  Multiply  50  by  f ;  49  by  f  ;  63  by  ^;  81  by  ^, 

28.  In  II  are  100  cents ;  how  many  cents  in  j^  of  a 
dollar?    Tni?    i?    i?    ^?    A?    «^? 

29.  How  many  cents  in  ^  of  a  dollar  ?  In  ^  ?  }  ?  |  ? 

30.  Which  is  greater,  |  of  15,  or  15  xf  ? 

31.  Show  that  a  fraction  of  an  integer  equals  the  pro 
duct  of  the  integer  by  the  fraction. 

How  ig  an  integer  multiplied  by  a  fraction  ? 

32.  At  112  a  ton,  what  will  5|  tons  of  cheese  cost  P 

Analysis.— It  will  cost  5f  times  $12.    6  times  $12  aie  $60,  and 
f  of  $12  are  $4|,  which  added  to  $60,  make  $64]^. 

33.  At  15  cents  each,  what  will  4f  melons  cost  ? 

34.  What  will  Tf  weeks'  board  cost,  at  $9  a  week  ? 

35.  How  much  is  64  times  12  ?    5^  times  20? 

36.  Multiply  4  by  8* ;  6by7|;  8  by  9^. 


What 

37.  Is  ^  of  10  gallons  ? 

38.  Is  I  of  47  pounds  ? 

39.  Is  \  of  90  rods  ? 

40.  Is  i  of  66  days  ? 

Find  the  value 

45.  Of|xl5. 

46.  Of28xf 

47.  Of56xf 

48.  Of  ^x7. 


How  many 

41.  Are  10  times  6f  tons  t 

42.  Are  9  times  11-^  miles  ? 

43.  Are  7|  times  12  men  ? 

44.  Are  12j^  times  9  minutes? 


49.  Offx7+f 

50.  Of|x9-2f 

51.  Of27xf+3J. 


53.  OfT^+lx.5. 

54.  Of  ^-2xi. 

55.  Of4V^+2x5f 

56.  Of  9x9|+20i. 


52.  Of6fx7-lf 

228.  Principles. — 1.  Multiplying  the  numerator  or 
dividing  the  denominator  multiplies  the  fraction,  (200, 1.) 

2.  The  pfoduct  of  an  integer  hy  a  fraction  is  equal  ta 
such  part  qf  the  integer  as  the  fraction  is  of  a  unit. 
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339.  1.  Multiply  ^  by  9. 

OFEBATION.  Ql, 


Or, 


Analysis.— Multiply  the 
namerator  7  by  9,  or  divide 
the  desominator  87  by  9; 
eltheUr  operation  will  give 
2},  the  required  result 
(PittBr.  1.) 
By  ncdiig  the  yertical 
Une  and  cancellation,  both  operations  are  combined  and  shortened. 
In  the  first  operation,  the  number  of  parts  or  of  fractional  units 
is  increased,  while  th^ir  ski6  or  value  remains  the  same ;  in  the 
second  operation,  the  ske  of  the  parts  is  increased,  while  their 
humiber  remains  unchanged. 


3 

7 
7 

H 

In  like  manner  multiply 


2.  A  by  12. 

3.  «  by  9. 

4.  i4  by  13. 


5.  ^  by  16. 

6.  ^  by  36. 

7.  iVffby21. 


11.  Multiply  72  by  f 


OPERATION. 


Or, 


72xi=72-h9x4=32 


8 


Or,  72  X  i=-H^=32 

Find  the  product 
12.  Of  75  by  ^. 

33.  Of    7byA- 
H  Of  56  by  ^. 


8 


32 


8-    T*7  by  17, 

9.    H*  by  2«. 

10.      fj   by  44. 


ANAiiTBis.— To  multi- 
ply 72  by  f  is  to  find  J 
of  72.  f  of  72 184  times 
\  of  72,  which  is  32. 
(Prin.  2.) 


15.  Of  168  by  If. 

16.  Of200by3»t. 

17.  Of  315  by  if. 


18.  Of  19byi^, 

19.  Of  448  by -^ 

20.  Of  572  by  ^. 


A  fraction  is  multiplied  by  a  number  equal  to  its  denominator  by 
taneeUing  the  denominator.    Thus,  }  x  8=7. 

Cancelling  9l  factor  of  the  denominator  multiplies  the  fraction  l^ 
tbBt  factor.    J!&u4r,  y|^x4=|^ 
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21.  Multiply  17|  bj  6. 

OFEBATION. 

17|    Or,  171  =  ^4^ 


80 


103i 


155 

0« 


310 


103i 


jIkalt6I8.---To  mnltiplj  17f  hjfi, 
multiply  the  fraction  I,  and  the  in^ 
teger  17  separately  and  add  theit 
products,  which  gives  103^^  the  ref 
qnired  product.    Or, 

Reduce  the  mixed  number  to  aB 
improper  fraction,  and  multiply  as  in 
Ex.  1,  which  gives  the  same  result. 


Multiply 

^22.  127|  by  12.      24.  128^  by  42.      26.  314^  by  48. 
23.    S^  by  15.      25.  246|   by  16.      27.  750^  by  17; 


28.  Multiply  140  by  9|. 

OPERATION. 

140         Or,  ^t=V^ 

140 


n 


93^ 
1260 

1353^ 


_3 
3 


29 


4060 


1353i 


Analysis.— To  multiply  140  by  9|, 
multiply  by  the  fraction  {,  and  by  the 
integer  9,  separately,  and  add  their 
products,  which  gives  1858]^,  the  re- 
quired product.    Or, 

Reduce  the  mixed  number  to  an 
improper  fraction,  and  multifdy  as  in 
Ex.  1,  whidi  gives  the  same  insult. 


Multiply 

29.  96byl2|. 

30.  216by  16f 


31.  304  by  24^. 

32.  198  by  18f 


33.  560  by  23^. 

34.  715  by  14^. 


35.  Multiply  327y\  by  72  ;  2466  by  84J ;  759  by  ^ • 

36.  What  will  120  dozen  of  hose  cost  at  *4|  a  dozen  ? 

37.  At  $20  a  ton,  what  will  |f  of  a  ton  of  hay  cost  ? 

38.  If  a  city  lot  is  worth  $3145,  what  is  ^  of  it  worth? 

39.  What  will  142  yards  of  curbing  cost  at  $6^  a  yard  ? 

40.  At  $f|  a  yard,  what  is  the  cost  of  8  yards  of  cloth? 
Of  24  yaids  ?    Of  64  yardfi  ?    Of  120  yards  f 


IM  IBACTIOKB. 

230.  When  both  factors  are  finu^tional  numbers. 

1.  A  boy  baying  |  of  a  melon^  gave  ^  of  it  to  his  sister. 
What  patrt  of  the  melon  did  she  receive  ? 

2.  What  part  of  lis  i  of  i?    Is  J  of  i?    Is^ofi? 

3.  Whatpartof  lisiof  I?   iof^?    ioff?    iof^? 

4.  Which  is  greater,  ^  of  |,  or  ^^  of  |  ?  J  of  |,  or  ^  of  |? 
Jofi,oriof  J? 

5.  If  I  own  f  of  an  acre  of  land,  and  sell  ^  of  it^  what 
putt  of  an  acre  do  I  sell  ?    What  part  do  I  retain? 

6.  If  a  yard  of  silk  is  worth  l^,  what  is  ^  of  a  yard  worth  ? 

7.  A  hoy  having  I J  gave  |  of  it  for  a  knife.  What  part 
of  a  dollar  did  he  pay  for  the  knife  ? 

A2rALYSi8.~He  paid  {  of  $f ,  or  5  timos^  of  ^.  |  of  |)  is  $if, 
and  5  times  $/f  are  ^{,  or  ff. 

8.  At  $f  a  gallon,  what  will  f  of  a  gallon  of  syrup  cost? 

Fiaotioiis  with  the  word  tf  between  them  are  sometimes  caUect 
Ckm^Mind Fr<Ktions»  The  word  qf  is  eqtdvalent  to  the  sign  (y)oi 
multiplication.     Thus,  {  <?/f  =  {  x  } ;  f  o/9  =  | x  9,  etc. 

9.  What  is  I  of  4?    foff?    *of|?    4of|? 

10.  What  is  4  x|?    i^xf?    |xA?    ix^t 

11.  A  man  owning  f  of  a  mill,  sold  f  of  his  share  to 
his  brother.    What  part  of  the  mill  did  each  then  own  ? 

12.  At  $8|  a  barrel,  what  will  J  of  a  barrel  of  flour  cost  ? 

A9AiiTOB.-^It  wm  cost  f  <^  |8t,  or  a  tixnes  i  of  $8f  .  ^  df  |8|  ii 
|8t,and  8  times  f2(  are  |6f. 

Or.  |8t  equal  $ V.  «nd  }  of  $ ^  =  IV  =  W{. 

13.  At  $9^  a  case,  what  will  |  of  a  case  of  slates  cost? 
J4.  At  $5}  a  ^^asrd,  what  will  \  of  a  yard  of  doth  oeat? 
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,15.  How  much  ia  ^  of  7J  miles  ?    i  of  fl4i  pounds  ? 

16.  If  a  man  trayel  26^  miles  in  a  daj^  how  f^  does  he 
travel  in  i  of  a  day  ?    In  J?    In|?    In|? 

17.  At  If  a  yard,  what  will  6  J  yards  of  flannel  cost  ? 

AKAiiraa.-r-It  will  cost  6}  timoi  $|.    6  times  $}  we  $4,  aad  }  of 

$}  is  %i,  wUiek  added  to  |4,  makes  $4(. 
Or,  6i  =  V-  and  V  of  $}  =  $V-  =  $4^. 

18.  At  1^  a  pound,  what  will  8f  pounds  of  tea^cost? 

19.  What  will  9|  pounds  of  1;>^ef  cost,  at  1^  a  pocQid? 
30.  Xfamanhoe|of  anaeieofcominadayybpwnuKay 

acres  can  he  hoe  in  5^  days?    In  6|  days ?    In  8|  days?/ 

21.  What  will  2^  yards  of  silk  cost,  at  ISJ  a  yard  ? 

AHAiiTttS,— 2j5=f  and  8l=J^ ;  and  y  x  |=^^-=r|7i. 

Reduce  mixed  numbers  to  improper  fhtctioxw,  and  then  proeejbd 
as  |n  multiplying  one  fraction  by  another. 

22.  What  eoftt  &}  yards  of  alpaca,  at  tl-|  a  yard  ? 

23.  Multiply  ^hY^;^hJli;  5^  by  21. 

Find  the  value 


24.  Of  i  of  f  of  a  mile.  | 

25.  Of  i  of  I  of  I  of  11;^* 

26.  Of  I  of  4^  leagues. 

27.  Of  f  of  6|  pecks. 

I^nd  th^  result  of 


28.  Of  7i  timcjs$f.    r 

29.  Of  9i  titaes  f  of  a  ^r^d. 

30.  Of  2^  times  5^  4cr^ 

31.  Ot^t^vmiot^i&^t. 


32.  ^xf 

33.  Ifxi- 

34.  Ax6f 

35.  ^  X  If 


36.  10— iof3i. 
.37.  6}  +  2i7f 

38.  H-i  of  2f 

39.  f^xt+8f 


^-  2ixi-iof.lf 

41.  16^Vtxl*2|. 

42.  4i+Jofli-^. 
4=3.  itof  V  +  2ix0. 


231.  Prin. — The  product  of  «  fraction  hyufrmtitHiU 
such  a  mrt  of  either  factor  as  the  other  i»  of  a  uu^« 


1 


12» 


PSACTIONS. 


333.  1.  Multiply  A  ^J  *• 

OFERATiOK.  Akaltbis. — ^To  maltiplj  ii^  1^  }  IB  to  find 

-       - gg  J.      }  of  |»r,  which  is  7  times  (  of  J^,  and  J  ib 

ft  X  i  — TTT— TT     found  by  multiplying  the  denominator  (200, 

Or,ix|=A       ^-^     Hencejof  AiBTfT,and|of  AiB7 
s  timee  yf^,  or  ^ff^  =  |f^,  the  required  product. 


In  like  manner  multiply 


3.  «  by  «. 


4.  A  by  tt. 

6.  Hby«. 


«•  M  by  T*T- 
7.  A  by  +H- 


8.  Find  the  product  of  ^,  ^,  5^,  and  2. 


OPERATION. 

4  I^  2  8 
^  X  —  X  —  X  -  =  - 
!♦      n       3       19 

3 


Or, 


4 
2 


8  =  t 


Analtbis. — Gliange 
the  mixed  number  5^ 
to  an  improper  irae- 
tion,  and  the  integer 
2  to  the  form  of  a 
fraction,  then  multi- 
ply as  in  Ex.  1. 


Find  the  yalue  of  the  following  expressions  : 


9.  Aofl2ixiof  7i. 

10.  f  of  96x3^0^  26f 

11.  i  of  f  of  ?li  X  ^. 

12.  42^  X  5-^  times  6f 


13.  ^of  36ix^of  9. 

14.  f  of  91  X  72i. 

15.  A  of  631  by  \  of  f|. 

16.  Aof21XT^ofVoff 


From  the  preceding  principles  and  operations  is  derived 
the  following  ^6n67*a2 

Rule. — I.  Reduce  all  integers  and  mixed  numbers  td 
improper  fractions. 

II.  Multiply  together  the  numerators,  for  the  numera- 
\firj  and  the  denominators,  for,  the  denotninaior  of  the 
produt^.     Or, 
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L  Multiply  by  the  numerator  of  the  fractmial  muUu 
plter  and  divide  by  the  denominator. 

n.  When  the  multiplier  is  a  mixed  number^  multiply  by 
the  fractional  and  integral  parts  separately  and  add  timr 
products. 

Cancel  all  factors  common  to  nnmerators  and  denominators  betora 
multiplTuig,  thus  shortening  the  operation,  and  obtaining  the 
unswer  in  its  lowest  tenm. 

Find  the  cost 

17.  Of  15  cords  of  bark,  at  I4|  a  cord. 

18.  Of  24|  pounds  of  tea^  at  t|  a  pound. 

19.  Of  80  yards  of  cloth^  at  14^  a  yard. 

20.  Of  21|  bushels  of  com,  at  $^  a  busheL 

21.  Of  i  of  5J  tons  of  hay,  at  $15^  a  ton^ 
'^.  Of  18f  barrels  of  crude  oil,  at  $7|  alBarreL 

23.  Of  i  of  18^  yards  of  silk,  at  |  of  $5  a  yard. 

24.  Of  126  pounds  of  beef,  at  9^  cents  a  pound, 

25.  Of  36^  tons  of  railroad  iron,  at  $62^  a  ton. 

26.  Of  35  horses,  at  $205|  each. 

27.  Of  I  of  156f  acres  of  land,  at  |  of  $54^  an  acre. 

28.  Of  28|  bushels  of  sweet  potatoes,  at  $lf  a  busheL 

29.  Of  I  of  a  yard  of  satin,  at  m  a  yard. 

.  30.  Of  ^  of  an  acre  of  land,  at  $125  an  acre. 

31.  Of  Ijfff  tons  of  middlings,  at  $26f  a  ton  ? 

32.  Paid  $365|  for  a  horse,  and  sold  him  for  f  of  what 
he  cost.    What  was  the  loss  ? 

33.  When  peaches  are  worth  ^  a  basket,  what  are  126| 
baskets  worth  ? 

34.  Find  the  value  of  (129  —  76^)  x^ot  12J  -^  2|  + 
m  X  6U 


1^  FBACT.IONS.       - 

DIVISION. 

t 

233«  When  tbe  divisor  is  an  int^^ral  number. 

OMAJL     JBXMBCISBS. 

I.  If  f  of  an  acre  of  land  is  divided  into  3  equal  lots. 
\/liat  part  of  an  acrJB  does  each  lot  contain  ? 

'    2.  i  of  i  is  what  part  of  1  ?  loff?   i  of  J?   iof^? 

3.  Dividing  by  3,  4^  and  5  is  the  same  as  multiplying 
by  what  fractions  ? 

4.  How  much  is  Axi?    A-^3?    AxJ?    A-^4? 

5.  If  4  slates  cost  $i,  what  will  1  slate  cost? 

6.  If  5  boxes  of  figs  cost  $f ,  what  will  1  box  cost? 

7.  Divide  }  of  a  barrel  of  flour  equally  among  3  families. 
What  part  of  a  barrel  will  each  family  receive  ? 

8.  What  is  I  of  ^?    ^  divided  by  8? 

9.  What  IS  the  quotient  of  if  divided  by  2  ?    by  3  ? 

10.  Show  that  dividing  the  numerator  of  -j^  by  3  divides 
the  fraction  by  3. 

II.  Show  that  multiplying  the  denominator  of  f  by  3 
divides  the  fraction  by  3. 

How  many  ways  to  divide  a  fraction  bj  an  integer? 

12.  Divide  Aby4;Hby5;  tVby7;  |by9. 

13.  If  6  pounds  of  sugar  cost  $|,  what  will  1  pound  cost? 

14.  Divide  i  by  |  of  20;  |f  by  |  of  15  ;  J  by  ^  of  40. 

15.  At  $4  a  yard^  how  many  yards  of  silk  can  be  bought 
for  $214? 

Analysis— As  many  jards  as  |4  is  oontidned  Idmes  in  $21f  ,  01 1 
of  21|  =  J  of  ip,  or  V  =  5f  times. 

'  Or,  4  is  contained  in  21f ,  5  times  and  If  or  ^  remainder;  ^  of  V 
Sf  f,  which  added  to  5  makes  5).    Henoe,  eto. 


i.- 


DIYISIOK. 


1^ 


16.  If  a  man  walks  18f  miles  in  4  -hoors^  how  &r  does 
he  walk  in  1  hour  ?    In  3  hours?    In  5  boars  ? 

17.  How  many  timiBs  will  16|  gallons  Qt  cider  £31  a  yes^ 
Bel  that  holds  3  gallons  ? 

18.  What  cost  1  pound  of  sugar^  if  6  pounds  cost  $1^? 

19.  If  a  boy  earn  II2|  in  10  days,  how  much  does  he 
earn  in  1  day?    In  4  days  ?    In  5  days ?    In  7  days? 

20.  Divide  8 J  by  5  ;  lOf  by  7 ;  18^  by  12;  4}  by  8. 

21.  Divide  }  of  21,  by  |  of  10 ;  |  of  29,  by  ^  of  63. 

Find  the  value  of 


22.  ii^6. 

23.  |*(^  I  8. 

24.  m-^e. 

25.  4|^7. 


26.  9J-H5. 

27.  134—4— 2|. 

28.  27i-r-6+l|. 

29.  j^-i-7xl0. 


30.  1^-^-9  xf 

31.  5|x4+13iH-3. 

32.  H-^^xjof  Ij. 

33.  A-i  X  f  ^4. 


234.  PBiisrciPLE. — Dividing  the  numerator  or  mnlH" 
plying  the  denominator  divides  the  fraction.     (200,  2.) 

Always  divide  the  mimerator  when  it  is  a  multiple  of  the  divi- 
■or ;  otherwise  multiply  the  denominator. 


WBITTBN     BXJBnCISBS. 


7  .0 
J 


235.  1/  Dmde  H  by  6. 

07SBATI0N.  Ahaltbis.— First,  to  divide  ^  by 


Or,  if-j-6=^lT=A 


((,  divide  the  numerator  of  the  £eao- 
tion  by  6,  which  gives  -f^  for  the  quo- 
tient.   Or, 
Multiply  the  denominator  of  the 
ficaetlon  by  6,  which  gives  the  same  result. 

In  the  first  operation,  the  number  of  parts  or  of  fractional  units 
Is  diminished,  while  their  size  or  value  remains  the  same ;  in  the 
ttoond  operation,  the  WHwiber  of  the  ports  raooains  unchanged, 
while  their  tiste  is  diminished. 
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FBAOTIOKS. 


Divide 

3.   Hfty26- 


4.  ^  by  18. 
6.    ttfbyai. 


6.  TWrby64 

7.  VVt  by  35. 


&  Divide  50|  by  a 

OFBRATIOK. 

Or,    8)50| 
6tV 


Akaltbib.— Reduce  the  mixed 
number  to  an  improper  fraction 
and  divide  as  in  Ex.  1.    Or, 

Divide  as  in  simple  numbers; 
8  is  contained  in  50|,  6  times 
and  a  remainder  of  2|;  2f 
equal  if,  which  divided  by  8  gives  H  or  -f^,  which  added  to  the 
partial  quotient  6  gives  GyV*  ^^  required  quotient. 


What  is  the  quotient 
9.  Of  42i  divided  by  7  ? 

10.  Of  128H  divided  by  8  ? 

11.  Of  85^  divided  by  21  ? 


(12.  Of  248i  divided  by  48  ? 

13.  Of  306tV  divided  by  25  P 

14.  Of  510|.  divided  by  30  ? 


15.  If  20  pounds  of  rice  cost  $H,  what  is  the  cost  of 
1  pound  ? 

16.  The  product  of  two  numbers  is  72|,  and  one  of 
them  is  14 ;  what  is  the  other  ? 

17.  If  ff  of  an  acre  produce  25  bushels  of  wheats  what 
part  of  an  acre  will  produce  1  bushel? 

18.  If  12  ploughs  cost  I124|^  what  is  the  cost  of  each  P 

19.  What  number  multiplied  by  48  produces  694f  P 

20.  If  54  horses  cost  $4622|^  what  is  the  cost  of  each  P 

21.  The  product  of  two  numbers  is  1248}^  and  one  of 
the  numbers  is  82 ;  what  is  the  other? 

22.  If  11  men  consume  f  of  lOOf  pounds  of  meat  in 
1  week^  how  much  does  1  man  consume  in  the  same  time? 

23.  What  is  the  weight  of  4  tubs  of  lard,  if  12  tubi 
irej^b  528i  pounds  ? 
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0 

336.  When  the  divisor  is  a  fractional  number. 

1.  How  many  halves  in  1  pound  ?    In  4  pounds  ? 

2.  1  is  how  many  times  i  ?    J?    J?    J?    i?    +? 

3.  What  IS  the  quotient  of  1  divided  by  J?  i?  J?   i  ? 

4.  At  $f  a  yard^  how  many  yards  of  cloth  can  be 
bought  for  16  ? 

Akaltsis. — As  many  jards  as  $|  is  contained  times  in  |6.  6  is 
equal  to  V-,  luid  4  fifths  is  contained  in  80  fifths  7|  times. 

Or,  $}  is  contained  in  $1,  f  times,  and  in  $6,  6  times  \  ot  ^, 
equal  to  7^  times.    Hence,  etc 

5.  If  a  boy  earn  If  a  day^  in  what  time  will  he  earn  $5? 

6.  At  If  a  pounds  how  much  tea  can  be  bought  for  19  ? 

7.  1  is  how  many  times  f  ?   f  ?    |?    4?    J ?    VV?  A^ 

8.  3  are  how  many  times  I  ?    4?    |.^    *?    -A?    ifr? 

9.  If  a  horse  eat  4  of  a  bushel  of  oats  in  a  day,  in  how 
many  days  will  he  eat  6  bushels  ?   8  bushels?   9  bushels? 

10.  Divide  12  by  J  ;  16  by  | ;  25  by  t ;  14  by  f 

11.  If  j-  of  a  bale  of  hay  cost  112,  what  will  1  bale  cost? 

AsTALTSis.^Since  f  of  a  hale  cost  $12^  i  of  a  bale  will  opst  {  of 
$12.  or  |V>  and  1  hale,  or  },  wm  cost  6  times  $V*  ^^  IV>  <^^1  ^ 
|14f. 

12.  What  will  1  ton  of  coal  cost,  if  }  of  a  ton  cost  17  ? 

13.  How  many  times  is  \  contained  in  6?  In8?  In  11? 

14.  How  many  times  is  f  contained  in  J  of  16? 

15.  How  many  turkeys  can  be  bought  for  19  at  ll|  each  ? 

16.  How  many  garments  can  be  made  from  15  yards 
of  dothy  if  each  garment  contains  2^  yards  ?/ 

How  is  an  inteiger  divided  by  a  tootUmt. 
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17.  How  many  times  is  1^  contained  in  6?    2f,  in  9? 
IB.  How  many  times  is  2  eighths  of  a  yard  contained 
in  6  eighths  of  a  yard  ?    f  of  a  mile,  in  f  of  a  mile  ? 

19.  At  $^  each,  how  many  pine-apples  can  be  bought 
for$A?    Forl-^jr?    For$H?    For$if? 

20.  How  many  times  ^inf?    ^m{i?    ^in^? 

How  is  a  fraction  divided  by  a  ixacUcm  when  they  have  a  eon&> 
mon  denominator  ? 

21.  At  $1  a  pound,  how  much  fcea  can  be  bought  for  If? 

AiTALTBis. — As  many  pounds  as  ${  is  contained  times  in  $|.  $| 
eqoals  $/^,  and  $|  equals  $^;  8  twentieths  is  contained  in  15 
twentieths  1|  times. 

Or,  $f  is  contained  in  $1,  |  times,  and  in  }  of  $1,  }  of  f  or  ^, 
equal  to  1|  times.     Hence,  etc. 

22.  How  many  pounds  of  honey  at  9^  a  pound,  can  be 
bought  for  1^1?    PorH?    For^f?    For$V^? 

23.  Divide  t  by  I ;  J  by  i;  |  by  };  4  by  J;  ^^^  by  J. 

How  is  a  fraction  divided  by  a  fraction  when  they  have  not  a 
ecHnmon  denominator? 

24.  In  2^  acres  of  land,  how  many  building  lots  of  |  of 
an  acre  each  ? 

Beduee  mixed  numbers  to  improper  fractions,  then  divide  as  yon 
^^nde  one  fimction  by  another. 

25.  At  $^  a  yard,  how  many  yards  of  cambric  can  be 

bought  for  H?    For$|?    ForfJ?    Forl3i? 

26.  At  $f  a  bushel,  how  many  bushels  of  onions  can  be 
bought  for  $4i?    For  $5^?    For$3f? 

27.  If  a  man  chop  1|-  cords  of  wood  in  a  day,  in  how 
many  days  can  he  chop  5J  cords  ?  10-|  cords  ?    12  cords  ? 

28.  How  many  times  will  4f  gallons  of  kerosene  fill  a 
aaa  that  bolda  ^  of  f  pf  1  ^o^  ? 
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29.  If  I  of  a  box  of  figs  cost  l|^  what  will  1  box  cost? 

AJTALTSid. — SiBce  3  fifths  of  a  box  cost  $j,  1  fifth  of  ft  box  wil] 
iost  i  of  $1  or  $/y,  and  1  box  or  f  will  cost  5  times  $^  or  $f{ 
Bqaal  to  $3/^. 

30.  If  4  of  a  yard  of  cloth  cost  $t,  what  will  1  yard  cost? 

31.  What  cost  1  quart  of  wise,  if  ^i^  of  a  quart  cost  ${^? 


What  is  the  quotient 

32.  Offdividodby  6? 

33.  Of  ^  divided  by  7  ? 

34.  Of  16)  dividod  by  10  ? 


How  many  times 

35.  Is  i  contained  in  {^  ? 

36.  Is  i  contained  in  2^  P 

37.  Is  f  contained  in  9  ? 


337«  Pbdcciple. — To  divide  by  a  fraction,  multiplp 
ly  the  denominator,  and  divide  the  product  by  the  nurrler^ 
vior. 


rs 
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238.  1.  Divide  180  by  ^. 

OPEBATioK.  Ahalybis.— Multiply  180  ^Pf 

180-h A=i80^<15-^8=337i     *^®  denominator  15. and  divide 
*•  the  product  by  the  numerator 

9^BlN.),  which  in  equivalent  to  multiplying  180  by  the  redproecU 
ofA»orV.    (197.) 

In  like  manner  divide 

2.  eSby^^V-  ^    120  by  A.  6.    316  by  ^. 

3.  96  by  if.  I  5.  276  by  |4.  7.  604  by  if. 
&  If  4  of  an  acre  of  land  cost  $63,  what  cost  1  acre  ? 
9.  Divide  84  by  6|.              11.  Divide  1260  by  42f. 

10.  Divide  195  by  9^.  12.  Divide  2400  by  35|. 

13.  Paid  i  of  $64  for  +  of  17^  cords  of  wood.    What 
WB8  the  cost  a  cord? 

14.  A  man  gave  503  acres  of  land  to  his  sons^  giving 
them  88(  acres  a^eoe.    How  many  sons  had  he? 
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1&  Divide  ^  by  |. 


OFEBATION. 


Analysis. — j^  divided  hj  f , 
is  equal  to  86  f jrtieths  divided 
by  15  fortieths,  which  gives  2| 
the  required  quotient.    Or, 
Since  1  divided  by  }  is  },  ^ 
of  1  divided  by  }  is  ^  of  f ,  or  |f  equal  to  3|,  the  same  result. 

It  is  obvious  that  the  result  is  obtained  by  multiplying  the  nti- 
merator  of  the  dividend  by  the  denominator  of  the  divisor,  and  the 
denominator  of  the  dividend  by  the  numerator  of  the  divisor. 
Hence  by  inverting  the  terms  of  the  divisor  and  usin^  its  reciprocal 
(197),  the  operation  becomes  the  same  as  multiplying  one  frsjctioxi 
by  another. 


16.  Divide  I  of  I  by  i  of  ^. 

OPERATION.  Or, 


5 

3 

^ 

$ 

* 

♦ 

$ 

!<• 

5 

6 

H 

Analysis.  — Tlie  divi 
dend  redneed  to  its  sha- 
plest  form,  is  ^;  the  divi- 
sor reduced  in  like  man* 
ner  is  ^9,  and  ^  divided 
by  -f^  is  \\,  the  quotient 
.required.    Or, 

Invert  both  factors  of 
the  divisor,    and   obtain 
the  result  by  a  single  operation. 

If  the  vertical  line  is  used,  tbe  numerators  of  the  dividend  and 
the  denominators  of  the  divisor  are  written  on  the  rij^ht. 

In  like  manner 

17.  Divide  4  by  |,  20.  Divide  f  of  1^  by  |  of  f 

18.  Divide^  by  f  21.  Divide  3^  by  ^  of  2^^. 

19.  Divide  |  by  ||.  22.  Divide  f  of  2i  by  J  of  i\ 

Hence  the  following  general 

HvLE.— Reduce  the  dividend  and  divisor  to  fractionB 
hiving  a  common  denomin-ator^  then  divide  the  numerator 
qf^Ae  dtptdefid  by  the  numernior  of  the  divisor.    Or, 
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'  I.  Reduce  the  integers  and  mixed  numbers,  if  any,  ti 
improper  fractions. 
n.  Multiply  the  dividend  by  the  reciprocal  of  the  divism 

Applj  cancellation  when  practicable. 

Divide 


23.    56  by  If, 

^'  -HI  fey  80. 

25.  1«  by  ||. 


^^-    A  l>y  H-  I  2^-  IH  by  13^. 

27.  45i  by  8.    po.  ^  of  4  by  f  of  3J. 

28.  92by5f  I  31.  44byf  of  5^x7. 
f§2.  What  number  multiplied  by  f  will  produce  912fj^  ? 

33.  Of  what  number  is  52|  the  \  part  ? 

34.  What  number  multiplied  by  33|  will  produce  297^? 

35.  If  I  of  a  farm  cost  $6270,  what  did  the  whole  cost? 

36.  If  14  acres  of  meadow  yield  32f  tons  of  hay,  how 
much  da  b\  acres  produce  ? 

^    37.  If  7|  yards  of  velvet  are  worth  II 7|,  what  is  |  of  » 
yard  worth  ? 

38.  What  will  be  the  cost  of  24^  pounds  of  sugar,  if  3| 
pounds  cost  $.33. 

39.  What  is  the  value  of  ^  ? 

6|- 

OPERATION.  Akaltbis. — This   example 

lOJ       b±  is  only  anotlier  form  for  ex- 

"gT"  ^^  ^  ^^   »   "^  •  '  ^^  pressing  division  of  fractions. 

Hence,     after    reducing    the 

&^~^SiXz=z'^  X  Ar=:|-  =  li     mixed  numbers  to  improper 

s  fractions,  treat  the  numerator 

\L  as  a  dividend,  and  the  denominator  V^  as  a  divdor,  then  pro* 

^  Aed  according  to  the  mle  for  the  division  of  fractions. 

Expressions  similar  to  the  above  are  sometimes  called  C&mplex 
FraeHann,  and  the  process  of  performing  the  division  is  called 
reducing  a  complex  fraction  to  a  simple  one. 

If  either  the  numerator  or  the  denominator  consists  of  one  oi 
more  parts  connected  by  +  or  — ,  the  operations  indicated  by  these 
signs  must  first  be  performed,  then  the  divisioo. 
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40.  What  is  the  value  off,  orof  |-^|? 

.  41.  What  is  the  yalue  of  ~|,  or  of  l^  -r-  lOf  F 

42.  What  is  the  value  of  ^,  or  of  117*  -^  18  ? 

43.  What  ifi  the  value  of  ^^^y  or  of  }  x  2J  -^  ^? 

TTT 
2  of  li 

44.  Find  the  value  of  J^  ^^^,  or  of  f  xH-^  AxH' 

46.  Find  the  value  of  |-^,  or  of  J^  -^V+l- 

46.  If  a  man  spend  $4|  a  month  for  tobacco^  in  what 
time  will  he  spend  127^  ? 

Find  the  value 

47.  Of  ?^?i. 

48.  Of  ift^. 


49.  Of4xf-f-6i-5^. 

50.  Of  (16f  ^  18J)  X 17. 

51.  Of  9fx8xiV-^if- 

52.  Of  (7^^^6^f^)-^(4i+6|)J 


RELATION    OF   NUMBERS. 

239.  Numbers  to  be  compared  with  each  other,  musk 
be  so  far  of  the  same  nature,  that  one  may  properly  be 
said  to  be  depart  of  the  other.  - 

Thus,  yrvi  may  compare  a  day  with  a  week,  since  the  ons  is  th( 
jevf nth  part  of  the  other ;  bat  we  cannot  say,  that  a  day  is  any 
t)art  of  a  milet  therefore  a  day  cannot  be  compared  with  a  mUe. 

340.  Peinciple. — Only  like  numbers  are  so  related 
as  to  be  compared  with  Muih  other. 
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241.  To  find  what  part  one  number  is  of  another. 

OMAJO     BXJSBCI8JS8. 

1.  What  part  of  5  is  3  P 

iJTiiiiYBis. — Since  1  ib  i  of  6,  8  is  3  timoB  ^orfof5;oriti89 
t^Tided  by  5.    Hence  3  is  |  of  5. 

2.  What  part  of  9  is  5?    Of  12  is  7?    Of  24  is  18  P 

Z.  10  yards  are  what  part  of  25  yards?    8  pounds,  of 
20  pounds  ?   9  eggs,  of  a  dozen  ?   10  ounces,  of  a  pound  ? 

4.  $15  are  what  part  of  $50  P    $60,  of  $72?    9  days, 
of  90  days ?    6  days,  of  a  week  P    7  months,  of  a  year? 

5.  If  an  acre  of  land  can  be  bought  for  $48,  what  part 
of  an  acre  can  be  bought  for  $8  ?    For  $12?   $16?   $24? 

€.  What  part  of  3  is  I  ? 

AKALYSis.— 1  is  I  of  3,  and  {  of  1  is  f  of  }  of  3,  or  }  x  f = A. 

Or,  3  =  ^/ ;  tlie  relation  of  ^  to  f  is  the  same  as  that  of  their 
nnmeratois  24  and  5,  or  /^ ,    Hence  f  is  ^  of  3. 

7.  What  part  of  9  is  J?    Of  8  is  A?    Of  20  is  f? 

8.  What  f)art  of  15  is  1^?    Of  18  is  2^?    Of  25  is  6^? 

9.  ^  of  a  month  is  what  part  of  8  months? 

10.  What  part  of  I  is  f? 

Akai<tsis.--1  fifth  is  1^  of  4  fifths,  and  1,  or  5  fifths,  is  5  times  \ 
or  \ ;  hence  f  is  f  of  f ,  or  ^,  equal  to  {. 

Or,  |=|f>  ^^^  f =U>  '^d  the  relation  of  f  to  |  is  the  same  ai 
Oiat  of  10  to  12,  or  H=f  •    Hence  { is  f  of  |. 

11.  What  part  of  f  is  i  ?    Of^tis*?    Of|is|P 

12.  What  part  of  ^ftr  is  |?    Of  ^4  is  iV?    Of  ^^  is  |F 

13.  What  part  of  3^  is  f  ?    Of  4J  is  3  P    Of  2^  is  1|P 

14.  What  part  of  7i  is  li  ?    Ofl|isiJ?    Of3iis2iP 

15.  Wliat  part  of  9  miles  are  f  of  8  miles  ?  loflO  \sc^!^&»X  j 
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242.  What  part  of 


^.  96  is  72  ? 

2.  66  is  I? 

3.  120  is  90? 

4.  -Hisfl? 


9.  1601sl2iP 

10.  2^iB^? 

11.  160is26|? 

12.  212|is424? 


5.  His  A? 

6.  6i8ff? 

7.  80is5J? 

8.  13}is2i? 

13.  A  man  having  |l50;  gave  $25  for  a  robe^  and,  |  of  the 
remainder  for  a  harness.   What  part  of  $150  had  he. left? 

14.  Bought  a  horse  for  $275^  and  sold  him  for  $160. 
For  what  part  of  the  cost  was  he  sold  ? 

15.  If  from  18}  yards  of  cloth  2|  yards  are  cui^  what 
part  of  the  whole  is  taken  ? 

16.  If  15  tons  of  coal  cost  $112^,  what  part  of  $112^  will 
}  of  a  ton  cost  P . 

243.  To  find  a  number  when  a  £radtional  part  of 
It  is  given. 

OBAZ     MXBBCISBa. 

1.  7  is  ^  of  what  number  ? 

AiTALYSis. — 7  iB  (  of  5  times  7,  wliicli  is  85.    Hence  7  is  \  of  8S. 

2.  12  is  \  of  what  number?    \  of  what  number? 

3.  9|  is  \  of  what  number  ?    }  of  what  number? 

4.  7|  is  ^  of  what  number  ?    -^ot  what  number  ? 

5.  36  is  \  of  what  number  ? 

AiTALTBiB. — Since  86  is  f  of  a  certain  number,  \  of  the  number  If 
\  of  86,  or  12 ;  and  the  number  is  4  times  13,  or  48. 

6.  42  is  f  of  what  number?    -fj  of  what  number? 

7.  75  is  4  of  what  number ?    }  of  what  number? 

8.  84  is  ^  of  what  number  ?    i^  of  what  number? 
fi.  15}  18  f  ot  what  number  ?    -^  of  what  number  ? 
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10.  ^  is  f  of  what  number  ?    }  of  what  number? 

11.  1|  is  ^  of  what  number  ?    ^  of  what  number? 

12.  3f  ia  -^  of  what  number?    |  of  what  number  ? 

13.  36  is  I  of  how  many  times  4  ? 

Analysis. — 36  is  f  of  8  times  }  of  86  which  is  82,  and  4  is  oon* 
tained  in  82,  8  times.     Hence  86  is  {  of  8  times  4. 

14.  28  is  -^  of  how  many  times  8  ?    12  ?    9  ?    16  ? 

15.  35  is  i  of  how  many  times  ^  of  28  ?    |  of  30  ? 
16. 16^  is  }  of  how  many  times  |  of  56  ?    ^  of  48  ? 

17.  ^  is  4  of  how  many  times  i  of  |  ?    i  of  |  ? 

18.  i  of  56  is  -^  of  what  number  ?/ 

Analysis. — |  of  56  is  8  times  i  of  56,  which  is  21 ;  and  21  is  ^ 
of  10  times  I  of  21,  which  is  80.     Hence  |  of  56  is  ^  of  80. 

^/19.  f  of  27  is  4  of  what  number?     |  of  what  number  ? 

20.  f  of  f  of  64  is  f  of  what  number  ? 

21.  f  of  i  of  72  is  1^  of  I  of  what  number  ? 

22.  i  of  54  is  I  of  how  many  times  5?     7?    8?    9? 

23.  f  of  i  of  63  is  i  of  I  of  how  many  times  10  ?    9  ? 

24.  4  of  56  is  f  of  3  times  what  number  ? 

Analysis.-^  of  56  is  32,  and  32  is  f  of  86,  and  36  is  8  times  |  of 
86,  which  is  12.     Hence  f  of  56  is  |  of  3  times  12. 

25.  4  of  64  is  ^  of  9  times  what  number? 

26.  f  of  21  is  J  of  8  times  what  number  ? 

27.  Paid  $60  for  a  sideboard^  which  was  f  of  the  cost 
of  a  bookcase.    What  was  the  cost  of  the  bookcase  ? 

28..  A  scarf  cost  $lf,  which  was  |  of  the  cost  of  a  v«ffii' 
What  was  the  cost  of  the  vest? 

29.  Paid  $100  for  a  sleigh,  which  was  |  of  3  times  what. 
I  paid  for  a  harness.     What  did  I  pay  for  the  harness  ? 

Written  Exercises  of  this  kind  are  included  in  the  iqvIq^  «x»!ck^«^ 
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REVIEW    OF    FRACTIONS. 

i 

ORAL     ISXAMM^LBS, 

244.  1.  What  fraction  added  to  ^  will  make  \  ? 

2.  What  number  taken  from  25f  will  leave  7|  ? 

3.  If  the  sum  of  two  fractions  is  \i  and  one  of  them  ia 
{y  what  is  the  other  ? 

4.  From  what  number  must  3f  be  taken  to  leave -6^  ? 

5.  A  boy  spends  \  of  his  earnings  for  boards  and  \  for 
clothing.    What  part  has  he  left  ? 

6.  The  less  of  two  numbers  is  5yV>  and  their  difference 
J.   'What  is  the  greater  ? 

7.  What  number  divided  by  |  will  give  a  quotient  of  If  ? 

8.  The  product  of  two  numbers  is  4,  and  one  of  them 
is  18?    What  is  the  other  ? 

9.  If  2  be  added  to  both  terms  of  the  fraction  \,  will  its 
value  be  increased,  or  diminished,  and  how  much  ? 

10.  If  2  be  added  to  both  terms  of  the  fraction  f,  will 
its  value  be  increased,  or  diminished,  and  how  much  ? 

11.  If  a  box  of  tea  cost  $21|,  what  will  f  of  a  box  cost? 

12.  A  man  owning  |  of  a  steam-mill  sold  ^  of  his  share. 
What  part  of  the  whole  mill  does  he  still  own  ? 

13.  A  farmer  sold  40  acres  of  land,  which  was  ^  of  his 
whole  farm.    How  many  acres  were  there  in  his  farm  ? 

14.  A  man  sold  f  of  his  farm,  and  had  100  acres  left 
How  many  acres  had  he  at  first  ? 

15.  Bought  a  watch  and  chain  for  1120,  the  chain  cost* 
iti^  f  as  much  as  the  watch.    What  did  each  cost  ? 

16.  A,  B,  and  0  together  own  a  yacht.    A  owns  f  of 
/^  sad  B.  f  of  it    What  part  does  0  own? 
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17.  A  &niicr  put  all  bis  grain  into  4  bins  :  in  the  grsl 
he  piit  I  o£  it,  in  the  second  },  in  the  third  ^,  and  in  the 
fourth  40  bushels.     How  many  bushej^  of  grain  had  be  ? 

18.  Bought  6  mats  at  ^  e^h,  and  had  15  left  Sow 
much  money  had  I  at  first  ? 

19.  How  many  bushels  of  grain  can  be  put  into  15  h^g^ 
it  they  hold  2^  bushels  each  ? 

20.  If  5  men  can  do  a  piece  of  work  iu  10|  days^  how 
many  days  will  it  take  one  man  to  do  the  same  P 

21.  If  a  man  can  build  6  rods  of  wall  in  1  day,  bow 
many  rods  can  he  build  in  7|  days  ? 

22.  How  much  less  than  $10  will  7  pounds  qt  ^a  CQst, 
at  $^  a  pound? 

23.  Geprge  having  llj^,  gave  \  of  it  for  a  knife.  What 
part  of  a  dollar  did  he  give  for  his  knife  ? 

24.  At  $12jt  a  ton,  what  will  |  of  a  ton  of  hay  cost  ? 

25.  Bought  a  cow  for  $45^,  and  sold  her  for  -^  of  what 
she  cost.    What  did  I  lose  ? 

'   26.  If  a  man  has  22f  bushels  of  clover-seed,  aQd  he 
sells  1^  of  it,  how  much  has  he  left  ? 
27.  What  will  4^  days*  wages  come  to  at  $2^  a  day  ? 
,  28.  A  man  i^pent  |  of  his  money,  and  then  found  that 
$15  was  i  of  what  he  had  left.    What  had  he  at  first  ? 

29.  A  man  paid  $30  for  a  cow,  f  of  the  cost  of  which 
was  f  of  the  cost  of  a  horse.    What  did  the  horsQ  cost  ? 

30.  How  many  pounds  of  tea  worth  $^  a  pound,  must 
be  given  for  9  bushels  of  apples  worth  $i  a  bushel  ? 

31.  How  many  building  lots  of  ^  of  an  apre  each  fure 
contained  in  1^  acres  of  land  ? 

39.  At  $}  each,  how  many  books  can  be  bought  t(^  $.||? 
33,  If  t  of  a  box  of  figs  cost  |1|,  wh^t  will.  X  \^\^^\t 
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34.  If  5|  dozens  of  eggs  cost  $1^,  what  is  the  cost  of  1 
dozen  ?    Of  H  dozens  ?    Of  3^  dozens  ? 

35.  If  f  of  a  barrel  of  flour  cost  18,  what  cost  9  barrels  f 

36.  If  3  yards  of  flannel  cost  l;|,  what  will  8  yards  cost  ? 

37.  How  much  tea  can  be  bought  for  Hi,  at  $|  a  pound? 

38.  If  f  of  a  bushel  of  quinces  cost  lf>  what  will  1 
bushel  cost  ?    2^  bushels  ?    3|  bushels? 

39.  If  a  gallon  of  syrup  cost  $],  how  many  gallons  can 
be  bought  for  $5ftr?    For$l|?    For$f? 

40.  A  man  having  124,  gave  f  of  his  money  for  clover- 
seed  at  $5^  a  bushel.    How  many  bushels  did  he  buy? 

41.  What  number  taken  from  2|  times  12f  leaves  20}  ? 

42.  A  coal  dealer  sold  f  of  what  coal  he  had  on  hand 
{or  $90,  at  the  rate  of  $6  a  ton.  How  many  tons  had  he  ? 
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f24iS.  1.  Change  ^  of  |,  f,  |,  and  J,  to  equivalent  frac- 
tions whose  denominator  shall  be  72. 

2.  Find  the  least  common  denominator  of  nf, },  \,  and  !(-. 

3.  The  less  of  two  numbers  is  1206|  and  their  differ- 
ence 470^.     Find  the  greater  number. 

4.  Find  the  value  of  (3  x  |  x  f  x  4|)— (3f  x  f  x  4  x  |). 

5.  What  number  multiplied  by  |  will  produce  1825|  ? 

6.  What  number  diminished  by  f  and  ^  of  itself  leaves 
a  remainder  of  144  ? 

7.  If  I  of  a  farm  is  valued  at  $1729^,  what  is  the  value 
of  the  whole  ? 

8.  A  man  gave  ^,  f,  and  ^  of  his  money  for  different 
ob^0taand  bad  $1500  left.    Hoii  m\)i^\i\i%ji\vft  ia.t  firat  ? 
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9.  If  the  dividend  is  f  ,  and  the  quotient  -^y  what  is  the 
divisor? 

10.  A  man  owning  f  of  a  cotton  mill,  sold  f  of  his 
share  for  $4560|.     What  was  the  value  of  the  mill  ? 

11.  A  stone  mason  worked  23^  days,  and  after  paying 
f  of  his  earnings  for  board  and  other  expenses,  had  $53^ 
left.    What  did  he  receive  a  day  ? 

12.  Gave  6f  pounds  of  batter  at  36  cents  a  pound,  for 
3^  gallons  of  oil.     What  was  the  oil  worth  a  gallon  ? 

^13.  A  person  having  271^  acres  of  land,  sold  ^  of  it 
to  one  man,  and  |  of  it  to  another.  What  was  the  value 
of  the  remainder  at  $57|  an  acre  ? 

14.  A  man's  family  expenses  are  $2465^  a  year,  which 
is  4  of  his  income.    What  does  he  save  ? 
/Tb.  If  7^  tons  of  hay  cost  1120,  how  many  tons  can  be 
bought  for  $78  ? 

16.  If  a  man  travel  240  miles  in  5}  daytl,  how  far  would 
he  travel  in  3  j  days  ? 

17.  A  can  do  a  certain  piece  of  work  in  8  days,  and  B 
can  do  it  in  6  days :  in  what  time  can  both  together  do  it  ? 

18.  A,  B,  and  0  can  do  a  piece  of  work  in  5  days ;  B 
and  C  can  do  it  in  8  days  :  in  what  time  can  A  do  it  alone  ? 

19.  If  I  of  4  acres  of  land  cost  *205f  ,  what  will  }  of  2 
icres  cost  ? 

20.  Bought  I  of  25i  yards  of  cloth  for  i  of  I177f 
What  was  the  cost  per  yard  ? 

21.  If  f  of  a  farm  is  worth  19000,  what  is  ^  of  it  worth  ? 

22.  If  8  be  added  to  both  terms  of  the  fraction  {i,  will 
its  value  be  increased,  or  diminished,  and  how  much  ? 

23.  If  8  be  a(|ded  to  both  terms  of  the  firaction  ^,  will 
its  value  be  increased,  or  diminished,  and  ho^  \nNy^V\ 
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24.  How  many  bushels  of  oats  at  If  a  bushel,  will  pay 
for  f  of  a  barrel  of  flour  at  $9^  a  barrel  ? 
^5.  A  man  at  his  death  left  his  wife  $12500,  which  was 
^  of  f  of  his  estate.  At  her  death  she  left  4  of  her  share 
to  her  daughter.  What  part  of  the  father's  estate  did  the 
daughter  receive  from  her  mother  ? 

26.  Paid  $1837^  for  3676  bushels  of  oats.  .What  was 
the  cost  a  bushel  ? 

27.  A  merchant  bought  a  cargo  of  flour  for  $2173^,  and 
sold  it  for  11  of  the  cost,  thereby  losing  $.25  on  a  barrel. 
How  many  barrels  of  flour  did  he  purchase  P 

28.  A  man  owning  f  of  156^  acres  of  land,  sold  i  of  f 
of  his  share.  How  many  acres  did  he  sell,  and  what  was 
the  value  of  the  remainder  of  his  share,  at  $42^  an  acre? 

29.  A  horse  and  wagon  cost  $360 ;  the  hojse  cost  2^ 
times  as  much  as  the  wagon.    Find  the  cost  of  the  wagon. 

30.  If  $7J  will  buy  3\  cords  of  wood,  how  many  cords 
can  be  bought  for  $31^  ? 

31.  A  dealer  sold  7  barrels  of  apples  for  $32^,  which 
was  I  as  much  as  he  received  for  all  he  had  left,  at  $4  a 
barrel.    How  many  barrels  in  all  did  he  sell? 

32.  If  f  of  9  bushels  of  wheat  cost  $13^,  what  will  |  of 
a  bushel  coi^ 

33.  A  mau^ngaging  in  trade  lost  |  of  the  money  he  in- 
vefted,  after  which  he  gained  $740,  and  then,  had  $3500. 
WTiat  was  his  loss  ? 

34.  A  boy  having  lost  ^  of  his  kite-string,  added  45} 
feet ;  the  string^Was  then  f  of  its  original  length.  What 
was  its  ori|^i^atlength  ? 

S^.'^here  are  two  numbers  the  sum  of  which  is  4^,  and 
&ejr  diSerenqe^.    What  are  the  numbers? 
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36.  A  man  inyests  ^  of  his  money  in  cotton,  i  in  sugar, 
-fg  m  molasses,  and  the  remainder,  which  is  $2542,  in  dried 
fruits.  What  is  the  amount  of  each  investment,  and  the 
total  amount  ? 

37.  If  ^  of  3^  times  1,  be  multiplied  by  ^,  the  pro- 
duct divided  by  |,  the  quotient  increased  by  4^,  and  the, 
sum  diminished  by  f  of  itself,  what  is  the  remainder  ? 


Beduce  to  their  simplest  form  : 
♦  off 


38. 


39. 


3+-1A 


x2. 


40. 


41. 


|ofi      |off 
I  of  15  "^  11  X  If 


Complete  the  following  equations  : 

/2i~fofl»   ,    1\    .  5i_^ 
Vi  of  3t+if  "^  2i/   •  8f  — 

H-^H  ,   3i  X  3|       H__^ 


42. 


43. 


45.    ■?  =  ? 

l±i 


(^     (7i+lH-81-h3||)-(3i+H-31+14^)^? 


846.        SYNOPSIS    FOB    REVIEW. 


r  1.  EquAL  Pabts. 


FRACTIONS.  < 


3.  Pbinciflbs,  1  and  2. 

1.  A  Fraction. 

A  Fractional  Unit 

4  Expression  op  Fractions. 


8.  Definitions 


'li 


5.  Terms. 


(2. 


1.  Denominator. 
Nnmerator. 
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SYNOPSIS   FOR   REVIEW.— OoimKUBa 

1.  Classification,    j  1- P«>per  Fnictioiis 


2.  DEFnonoNB. 


Improper  FractionB. 

1.  Mixed  Nmnbers. 

2.  Reciprocal  of  ft  Nanzber. 


3. 


<( 


ti 


Fraction. 


8.  Value  of  a  Fraction. 

4.  General  Prencifles,  1,  2,  8. 

5.  General  Law. 


1.  Defs. 


202.  i 


6.  Reduction.  ^ 


1.  BedtieHon, 

2.  Higher  Terms. 
8.  Lower  Terms, 
4  Lowest  Terms. 

2.  PrindpleL 
I  8.  Roles,  1,  2. 

210.      Rale. 

212.      Rale. 


214. 


1.  De&. 


7.  Addition. 

8.  Subtraction. 


ii 


1.  C(mmon  Denomi^ 
nator. 

2.  Least  Common  De- 
nominator, 

2.  Principles,  1,  2. 
8.  Rule  (1) ;  I,  IL    (2.) 

1.  Principle. 
Rule,  I,  II. 

1.  Principle. 


(  2.  Rule,  I,  II. 

9.  Multiplication.  \  ^27.  Principles,  1, 2. )  Bnlel  U  (1> 

(  230,  Principle.  (  BuU  /,  Zr(2) 

J  236.  Principle,    j 


10.  Division. 


/  11.  Relation  of  Numbers.       Principle.  |  ^^1' 


OBAZ.     SXERCIBSB. 

247*  1.  If  a  unit  be  divided  into  10  eqiml  parts,  what 
is  each  part  called  ?  What  are  3  parts  ?  3  parts  ?  4  parts  P 

2.  What  is  the  fractional  unit  ? 

3.  If  1  tenth  of  a  unit  be  divided  into  10  equal  parts. 
That  is  each  part  called  ?  What  are  2  parts?  4  parts i 
fi  parte  ?    7  parts  ?    13  parts  ?    35  parts  ? 

.4.  What  is  ^V  of  AP    AofiV?    ^of-Ar?    Ao'iV? 
6.  If  s  unit  be  divided  into  100  equal  parts,  or  each 
tenth  into  10  equal  parts,  vrhat  are  the  parte  called  E 
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6.  What  part  of  1  tenth  is  1  hundredth  ?  How  many 
hundredths  in  1  tenth  ? 

7.  Tf  1  hundredth  of  a  unit  be  divided  Into  10  equal 
parts^  what  is  each  part  called?  What  are  3  parts? 
What  are  8  parts  ?    9  parts  ?    15  parts  ? 

8.  Whatis^VofiVof^?    T^ofyi^?    T^rofT*ir? 

9.  If  a  unit  be  divided  into  1000  equal  parts^  or  each 
hundredth  into  10  equal  parts^  what  are  the  parts  called? 
What  are  12  parts  ?    26  p^jts  ?    42  parts  ? 

10.  What  part  of  1  hundredth  is  1  thousandth  ?  How 
many  1  thousandths  is  1  hundredth  ? 

NOTATION    AND    NUMEEATION. 

248.  A  Decimal  Fraction  is  one  or  more  of  the 
decimal  divisions  of  a  unit.  Thus,  ^,  -f^,  xf^^,  tHit,  etc., 
are  decimal  fractions. 

Decimal  Fractions  are  oommonlj  called  Decimals,*    (16.) 

249*  Decimals  are  like  other  Fractions^  except  that 
their  denominators  increase  and  decrease  by  the  uniform 
scale  of  10.  The  fractional  units  are,  therefore,  always 
tenths,  hundredths,  thousandths,  etc. 

250.  The  Decimal  Sign  ( • ),  called  the  deciniai 
point,  is  used  to  distinguish  a  decimal  from  an  integer, 
and  must  always  be  placed  before  the  numerator  of  the 
decimal. 

*  The  terms  fraction  and  decimal  will  hereafter  be  used  to  dig- 

tingoish  the  common  from  the  decimal /(?rm  of  expression.    Thus, 

f^jj,  and  .75,  are  two  forms  of  expressing  the  same  thing*    For 

cojivemence  we  shall  call  the  first  form  a  fraction^  and  the  other  a 

decimal. 
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251.  The  position  of  the  decimal  sign  indicates  the 
denominator,  and  determines  the  value  of  the  decimal 
expression.     Thus, 

^  is  expressed  .7.  -^^  is  expressed  .126. 


1^"        "        .36. 


iVrfWr''        "        .1425. 


353.  The  Denominator  of  a  decimal  fraction  is 
always  10,  100,  1000,  etc.,  or  1  with  as  many  ciphers 
annexed  as  there  are  figures  in  the  given  decimal.  Thus, 
.4  =  tV;  .09  =  T»ir;  .007  =  T^,etc. 

253*  The  Numerator  of  a  decimal  fraction  when 

expt^ssed^  alone,  must  hare  as  many  decimal  places  as 

there  are  ciphers  in  the  denominator.    Thus,  ^  =  .8; 

iWr  =  .12;  t«(fiftr  =  -1^5,  etc. 

If  the  nnmerator  does  not  contain  as  many  fignres  as  there  are 
ciphers  in  the  denominator,  prefix  ciphers  until  the  nomher  of 
places  is  equal  to  the  number  of  ciphers  in  the  denominator,  and 
prefix  the  dedmal  point.     Thus,  y^  =  .07  ;  y^^v  =  -009,  etc. 

254.  Decfmal  fractions  may  be  written  in  two  ways; 
either  as  otJier  fractions^  the  denominator  being  expressed, 
or,  in  decimal  notation,  the  denominator  being  omitted. 
Thus, 

■^,  or  .5    is  read  5  tenths  and  is  -^  of  5  units. 

y|^,  "  .05       "    5  hundredths,     "    ^  "  5  tenths. 
T«W" -005     "     6  thousandths,    "   ^V '' 5  hundredths. 

255.  The  value  of  any  decimal  figure  is  always  -jV  of 
the  value  of  the  same  figure  in  the  next  place  to  the  left. 
'  256.  When  an  integer  and  decimal  are  written  to- 
gether, the  expression  is  a  Mix^d  Number  (195).  Thus, 
7.12  and  26.134  are  mixed  numbers. 

257.  The  relation  of  decimals  and  irUegers  to  each 
other  is  clearly  shown  by  the  following 

7 


R 
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Table. 

1  I   .  I  I  4  4  II  i I  4  I i 

9  8  7654321.23456789 


^  V. 
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The  number  is  read  987  million  654  thousand  321,  a^id 
23  million  456  thousand  789  hundred-millionfhs. 
A  decimal  takes  the  name  of  its  right-hand  order. 

258.  In  decimals,  as  in  integers,  make  the  order  of 
units  the  starting-point  of  notation  and  of  numeration, 
extending  the  scale  to  the  left  of  the  units'  place  in 
writing  integers,  and  to  the  right  of  the  units'  place  in 
writing  decimals. 

The  first  order  to  the  left  of  units  is  tens,  and  the  first  order  to 
the  right  of  units  is  tenths;  the  second  order  to  the  left  of  units  is 
hundreds^  and  the  second  order  to  the  right  is  hundredths ;  the 
third  order  to  the  left  is  thousands,  and  the  third  order  to  the  right 
is  thousandths^  and  so  on,  the  integers  on  the  left,  and  the  decimals 
on  the  right,  equaUy  distant  from  the  units*  place,  corresponding 
in  name. 

!359«  Hence,  both  in  integers  and  in  decimals,  the 
value  of  any  figure  is  determined  by  the  position  of  that 
figure,  and  is  always  ten  times  the  value  of  the  same  figure 
in  the  next  lower  order,  or  1  tenth  the  value  of  the  same 
figure  in  the  next  higher  order.     Hence, 

260.  In  writing  decimals,  vacant  orders  must  be  filled 
wj^A  ciphers.     (36^  2.) 
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IMctatioD  ezeiciseB,  both  oral  and  toriUen,  should  be  given,  until 
the  pupil  can  tofite  and  read  decimals  with  rapidity  and  correctness. 
Oral,  thus,  Ques.,  "flThe  denominator  of  a  fraction  is  100,  the  nu. 
merator  7 ;  what  will  express  the  decimal  ?"  The  prompt  response 
should  be,  "Point,  naught,  aewn,  read,  aeven-hundredlhi"  (.07). 
Ques,  "*  The  denominator  is  1000,  the  numerator  86."  Ana,  *'Foint, 
naugTU,  three,  five,  read  thirty-five  thotuandtha"  (.035),  etc. 

Also  the  converse ;  thus,  Quea,  "Point,  naught,  eight ;  what  will 
express  the  fraction  ?"  An>a,  "  The  numerator  is  eight,  the  denom- 
inator one  hundred,  and  the  fraction  is  eight-hundredtha"  (li^d)* 
Qtiea,  "  Point,  naught,  one,  five  ?"  Ana.  "  The  numerator  is  fifteen, 
the  denominator  is  one  thouaand,  and  the  fraction  fifleen-thou- 
mindtha*'  (y^),  etc. 
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261.  Express  in  the  form  of  a  fraction^ 


1. 
2. 


.12. 
.16. 


3. 
4. 


.138. 
.003. 


5.  .2162. 

6.  .0066. 


Express  in  the  form  of  a  decimal^ 


9. 
10. 


BOB 


11. 
12. 


13. 
14. 


JLQJL3. 
10  0  0  0- 

liSto- 


7. 
8. 

15. 
16. 


.14036. 
.00036. 

IflVoO' 

loWoo* 


262*  Prefixing  a  cipher  to  a  decimal  multiplies  the 
denominator  by  10^  and  hence  divides  the  decimal  by  10 
(200,  2).  Thus,  .6  =  tV  ;  .05  =  yf^ ;  .005  =  jrAnr ;  or, 
.6  -5-  10  =  .05  ;  .05  H-  10  =  .005,  etc. 

263*  Bejecting  a  cipher  from  the  left  of  a  decimal 
diyides  the  denominator  by  10,  and  hence  multiplies  the 
decimal  by  10  (200, 1).  Thus,  .007  =  t^\j5\  .07  =t*t; 
.7  =:  -ft ;  or,  .007  x  10  =  .07  ;  .07  x  10  =  .7. 

264.  Annexing  a  cipher  to  a  decimal  multiplies  both' 
numerator  and  denominator  by  10,  and  hence  reduces  the 
fraction  to  higher  terms  (200,  3).     Thus,  .8  =  -^ ; 

.30  =  VW;  .3oo  =  vyw. 
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365«  Bejecting  a  cipher  from  the  right  of  a  decimal 
divides  both  numerator  and  denominator  by  10^  and  hence 
reduces  to  lower  terms  (SOO,  3).  Thus,  ^/Mf  =  -^^  5 
^  =  .60;  ^  =  .6. 

From  the  foregoing  explanations  are  deduced  the  fol- 
lowing 

366«  Prikciples. — 1.  Decimals  are  governed  iy  the 
same  laws  of  notation  as  integers.    Hence, 

2.  T)ie  value  of  any  decimal  figure  depends  upon  the 
place  it  occupies  at  the  right  of  the  decimal  sign.    (258.) 

3.  Every  removal  of  a  decim>al  figure  one  place  to  the 
right  diminishes  its  value  tenfold,    (362.) 

4.  JEvery  retnoval  of  a  decimal  figure  one  place  to  the 
left  increases  its  value  tenfold.  '  (363,) 

6.  Ciphers  may  be  annexed  or  rejected  ai  the  right  of 
afiy  decimal,  without  changifig  its  value.    (264,  265.) 

WRITTEN     BXERCISBa. 

267.  Express  in  figures  and  decimally ; 
1.  Seventy-five  thousandths.    xHir  =  •^'^^' 


2.  Fifteen  hundredths. 

3.  Seven  thousandths. 

4.  Fifty-three  thousandths. 

5.  Nine  ten-thousandths: 

10.  iih- 


6.  22  ten-thousandths. 

7.  245  ten-thousandths. 

8.  1042  hundred-thousandths. 

9.  14605  millionths. 


11«       «  IflMftO' 


12.  iWftr. 

13.  vaii^. 


14.  TnftWnr- 

15.  84TMTr. 


16.  tWWt. 

17.  eo^^AAnr 


Rule. — I.  Write  the  numerator  of  the  decimal  (zs  if  an 
integer,  writing  ciphers  in  the  place  of  vacant  orders  to 
give  each  significant  figure  its  proper  value,  and  place  the 
decimal  point  before  tenths. 
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n.  Head  the  decimal  as  if  an  integer,  and  give  it  the 
name  of  its  right-hand  order. 

'  In  like  manner  express  decimally  the  following  frac- 
tions and  mixed  numbers : 


18.  596  thousandths. 

19.  625  ten-thousandths. 

20.  12  ten-thousandths. 


21.  74  millionths. 

22.  105  ten-millionths. 

23.  99010  biUionths. 


24.  Four  hundred  thirty-seyen  thousand  five  hundred 
49  millionths. 

25.  Three  million  forty  thousand  12  ten-millionths. 

26.  Six  hundred  and  24  hundred-millionths. 

27.  Four  hundred  ninety-five  million  seven  hundred 
five  thousand  and  43075  ten-millionths. 

28.  Four  million  seven  hundred  thirty-five  thousand 
and  903624  hundred-millionths. 


29. 
30. 
31. 
32. 


10  0000* 

iWoWo' 


33.  "HOh^. 

34.  68^0  j  jftfl. 

35.  705xTAAftAnr. 

36.  300ttjWW^- 


Copy  and  read  the  following  decimals  and  mixed  num- 


bers : 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 


.705. 

.0023. 

.3607. 

.00705. 

.400564. 

.000266. 

.0010275. 

.0000407. 


45.  18.0031. 

46.  6.306. 

47.  49.0703. 

48.  10.0064. 

49.  22.09042. 

50.  1.10106. 

51.  14.00370. 

52.  70.00063. 


53.  .00078. 

54.  .3050040. 

55.  .  0003006, 
66.    42.0637. 
57.  108.0094. 
68.  230.40685. 

59.  80.26002015. 

60.  8,0401Q&^y5&, 


150  DECIMALS. 

DECIMAL   OUERENOY. 

368.  Currency  is  coin,  bankrhills^  treasury  notes, 
etc.,  employed  in  trade  and  commerce. 

269.  A  Decimal  Currency  is  a  currency  whosf 
denominations  increase  and  decrease  by  the  decimal  scale 

370.  The  Legal  Currency  of  the  United  States  is 
a  decimal  currency ;  it  is  sometimes  called  Federal  Money, 
because  issued  by  the  Federal  Government. 

Table. 

10  mills  (m.)  make  1  cent.    c.  or  ct 

10  cents  *^  1  dime.  rf. 

10  dimes  or  100  cents       "  1  dollar.  $. 

10  dollars  ''  1  eagle.  K 

271.  Since  the  dollar  is  the  unit  of  United  States 
Money,  dimes,  cents,  and  mills  are  respectively  tenths, 
hundredths,  and  thousandths  of  the  unit. 

372.  Dollars  should  be  written  as  integers^  with  the 
sign  ($),  prefixed ;  and  dimes,  cents,  and  mills,  as  deci 
malsy  with  the  decimal  point  at  their  left,  or  before  tenths. 
Thus,  7  dollars  3  dimes  4  cents  5  mills,  are  written  $7,345. 

273.  The  denominations  eagles  and  dimes  are  not  re- 
garded in  business  operations,  eagles  being  tens  of  dollars, 
and  diines  tens  of  cents.  Thus,  $34.27  is  read  34  dollaiT 
yt  cents,  instead  of  3  eagles  4  dollars  2  dimes  7  cents. 

274.  Since  the  two  places  of  dimes  and  cents,  or  of 
tenths  and  hundredths  are  appropriated  to  cents,  when  tiie 
number  of  cents  is  less  than  10,  write  a  cipher  in  the 

pJaee  of  tenths.    Thus,  9  cents  are  written  $.09.    (73.) 


EBDirCTIOW.  m 

21t5.  The  half'C&ta  may  be  writtan,  dthef  as  a  frao- 
tion  {^)f  or  as  5  mills.  Thus,  ihirtj-seyen  and  it  half 
cents  are  written  $.d7i>  (»:  $.375. 

376.  Cents  are  often  Written  as  fractions  of  a  dollar. 
Thus,  19.28  may  be  also  written  $9^. 

277*  In  business  transactions,  if  the  mills  in  the  final 
resuU  are  5  or  more  than  5,  they  are  considered  a  cetU,  if 
less  than  5,  they  are  not  regarded.  Thus,  16.197,  would 
be  called  $5.20,  and  $5,194  would  be  called  $5.19. 

278*  Principles. — 1.  Decimal  currency  is  expressed 
according  to  the  decimal  system  of  notation* 

2.  All  the  operations  in  Decimal  Currency  are  thB  sams 
as  the  corresponding  operations  in  Decimals. 

REDUCTION    OF   DECIMALS. 

279.  To  reduce  decimals  to  unitB  of  lowM  or 
higlier  orders. 

OBAt,     JBXSnCISES. 

1.  How  many  tenths  in  2  units  ?    In  5  units  P 

2.  How  many  tenths  in  20  hundredths  P    In  .40  ? 

3.  How  many  hundredths  in  2  units  ?    In  4  units  ? 

4.  How  many  hundredths  in  200  thousandths  ? 

5»  How  many  hundredths  in  5  tenths?  In  .6?  .7  ?  .8 ? 

6.  How  many  thousandths  in  .06  ?  In  .25  P  .48  ?  .75? 

7.  How  many  hundredths  in  .150  ?  In  .260  ?  In  .2500  P 

8.  In  400  thousandths  how  many  hundredths  ?  Tenths  ? 

9.  How  many  tenths  of  a  dollar  in  $6  ?  Hundredtht  ? 
10  Change  4  dollars  50  cents  to  cents.    To  mills. 

11.  How  many  dollars  are  300  cents  ?    540  cents  ? 

12.  How  many  cents  are  2600  mills P    Dollars? 
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.    13.  What  is  the  decimal  expression  for  5  cents  ? 
' '  Ana.  Sign, point,  naughty  five;  read  fi^  hundredths  (|.05). . 

14.  Express  decimally  7  cents ;  9  cents ;  15  cents. 

.15.  Express  decimally  7  mills ;  5  cents  6  mills. 

16.  Express  decimally  2  dollars  45  cents  and  6  mills. 
Ana.  Sign,  two,  pointy  four,  fioe^  six;  read,  ttoo  and  four  hundred 

iytp-eix  thotuandthe  dollars  ($2. 456). 

17.  What  is  the  decimal  expression  for  84  cents  5  mills  P 

18.  Change  .3  to  hundredths;  to  thousandths. 

19.  Change  .4  and  .05  to  thousandths  ;  .07  and  .01 

20.  Change  .5,  .08,  and  .023  to  equivalent  decimals, 
having  a  common  denominator  of  1000.  Also,  .14,  .009, 
and  .6.    .7,  .007,  and  .091. 

21.  Reduce  .7,  .150  and  .600,  to  equivalent  decimals,, 
having  the  least  common  denominator.  Also,  .50,  .250, 
and  .1700.    .43,  .006,  and  .0214. 

380.  From  the  foregoing  it  appears, 

1.  That  dollars  may  be  reduced  to  cents  by  annexing 
two  ciphers  ;  and  to  mills,  by  annexing  three  ciphers. 

Omit  the  sign  $  and  write  cts,  or  m.  after  the  result. 

2.  That  cents  may  be  reduced  to  mills  by  annexing  one 
cipher. 

3.  That  cents  may  be  reduced  to  dollars  by  pointing 
6ff  two  figures  from  the  right ;  and  milla  to  dollars,  by 
pointing  off  three  figures  from  the  right,  and  prefixing 
the  sign  (•). 

4.  That  mills  may  be  reduced  to  cents  by  pointing  oft 
one  figure  from  the  right. 

5.  That  two  or  more  decimals  are  reduced  to  a  common 
denominator  by  annexing  or  rejecting  ciphers  at  the  right 

aa^j'I  the  decimal  places  oi  aU  we  wvql«1* 
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ZTTBIf     BXBUCISBa. 

381.  Seduce 

5.  $57  to  mills. 


I.  $85  to  cents.  (280, 1.) 
2*  $615  to  cents. 
3.  $24.06  to  cents, 
i.  $9,206  to  mills. 

Change 


6.  86  cents  to  mills.  (280>  2.) 

7.  $.763  to  mills. 

8.  $.47t  to  milk 


12.  846  mills  to  cents. 

13.  50000  mills  to  dollanr. 

14.  61040  cents  to  dollars. 


9.  486  cts.  to  dollars.  (280, 3.) 

10.  32462  cents  to  dollars. 

11.  40327  mills  to  dollars. 

,.J,5r.Ileduc^  .79  .05,  aiid  .304,  each  to  himdred4hoa- 
sandths.    (280,  5.) 

16.  Eeduce  2.5,  .107,  and  .0008,  each  to  ten-thonsandths. 

17.  Change  4,  2.17,  .136,  and  .0408  to  equivalent  deci- 
mals having  a  common  denominator. 

18.  Eeduce  9  tenths,  24  thousandths,  109  hundred- 
thousandths,  and  47  millionths  to  equivalent  decimals 
having  the  least  common  denominator.    Also, 

19.  100.03,  41.0034,  .475,  .0753,  and  6.00044. 

20.  .84003,  120.4,  5.00031,  and  15.240007. 

282.  To  reduce  a  decimal  to  a  fraction. 

OBAZ     BXJBRCiaBS, 

1.  How  many  halvies  in  -^  ?    In  VW  ?    ^  iWr  ? 

2.  How  many  fifths  in  ^  ?    In^?    ^?    .6f 

3.  How  many  fourths  in  ^  ?    In  .50  ?    In  .75  ?  < 

4.  How  many  twentieths  in  -^  ?    In  -^  ?    In  .20  F 

5.  la. 60  how  many  halves?    Fourths  ?.  T^u\!ca^ 
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283*  1.  Change  .375  to  an  eqaiyalent  fraction* 

OPEBAtioi7.  AnaiiTSIs.  *-Th©  namerator  hi  875,  tlie  de» 

o  M  K gi|i   •     noBsmUor  1000,  and  the  decimal  expwapod 

.ofo  — YWV  — t     as  a  fnwrtion  is  A^A  =  t-    Hfince  .876  =c  |. 


Change  to  equivalent  fractions^ 


2.  .16. 

3.  .126u 
i»  .626. 


6,  $.375. 

7.  $.655. 


8.  .024. 

9.  .5625. 
10.  .3125. 


11.  •.876- 

12.  .0008. 

13.  .9375. 


BtJLE. — Omit  the  decimal  pointy  supply  the  proper  de* 
nominator^  aad  then  i*educe  the  fraction  to  its  lowest  terms. 

14  Bednee  .13}^  to  an  equivalent  fraction. 

^     100     800     15 
Reduce  to  fractions  in  their  lowest  terms^ 


16.  $.37^. 

16.  $.62^. 

17.  $.o4- 


18.  .06 J. 

19.  .58^. 

20.  .93f 


21.  $.33f 

22.  $.66|. 

23.  $.16|. 


Express  by  an  integer  and  a  fraction^ 

31.  24.26f 

32.  84.05|. 


27.  $15.4. 

28.  $36.75. 


29.  $9,625. 

30.  $27,375. 


24.  .1944^. 

25.  .444f 

26.  .0008}. 

33.  38.41f. 

34.  10400^. 


284*  To  redocQ  a  fraction  to  a  d^imal* 


OMAL     MXJBncISMS,     , 


L  How  many  tentlis  i|i  }?    How  man j  hundredths  f 
Eow  many  thousandths  ? 
t.  How  many  tenths  in  ^  ?    Hundfedths  in  f  F    In  f  ? 
3.  How  many  hundredihs  in  ^  ?    In  ^  ?    In  -^  ? 


BSDUCTIOJT. 
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WMITTEK    BXMMCISM8. 

285.  1.  Beduoe  |  to  an  eqaivalent  decimaL 

OPEBATIOK.  Analysis. — Annex  the  eame 

4  — XooA-jmL-    626       number  of  ciphers  to  both  tenw 

Boltmg  terms  by  8,  the  significant  fiprare  of  the  denominator,  to 
obtain  the  decimal  denominator  1000.  Then  change  to  the  decimal 
f^rm.    (253.) 

2.  Bedace  ylj  t<>  an  equivalent  decimaL 

OFERATIOK. 

125)2.000 


Analysis.  — Since  ylx  = 
^iz  of  2  nnits,  and  2  units 
equal  2000  thotuandths,  y^ 
of   2000    thatuandths   is    16 


.016     Or, 

TK  =  i«MT  =  THir  =  -016    thousandths,  oi  .016. 
Bedace  to  equivalent  decimals  : 


3. 
4. 


5. 
6. 


7. 
8. 


ikJJL 
'P8  0  0* 


9. 

10. 


tIt- 


Bulk — ^I.  Annex  dph^s  to  the  numerator  and  divide 
by  the  denominator. 

IL  Point  off  as  many  decimal  places  in  the  result  as 
there  are  ciphers  annexed. 

Thesgn+is  sometimes  placed  after  the  result  to  indicate  thAt 
ihere  is  still  a  remainder.    Thus,  f  =  .666+,  or  .666}. 


Bednce  to  five  decimal  places  : 
li:    f      I      12.    ^.      I      13. 

Bednce  to  equivalent  decimals  : 


«•     I     14-   iWf^ 


15.  T^. 

16.  ^. 


17.  T^. 


18. 


iA». 


19.  i  of  |. 

20.  ifOt^. 


Change  to  the  decimal  form : 


23.  lOlf . 

24.  «225t. 


25.  11^. 
2e.  8.6|. 


27.  tSSA. 

28.  $L0^ 


21.  i  of  $2i. 

22.  $2f  X  Tir. 


29  ^ot  ^ 
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ADDITION. 

OJBJLX     EXEMCISMS. 

286.  1.  What  is  the  sum  of  V^  and  ^fir  ?    .6  and  .4  ? 
a.  What  is  the  sum  of  y^  and  ^  ?    .11  and  .15  ? 

3.  What  is  the  sum  of  .12  and  .20  ?    .15  and  .25  ? 

4.  Find  the  sum  of  6  mills  and  9  mills.    .008  and  .021. 
6.  What  is  the  sum  of  4  and  .09  ?    Of  .04  and  .009  ? 

How  many  dedmal  figures  in  the  sum  of  tenths  and  tenths?  Of 
tenths  and  hundredths  f  Of  hundredths  and  thousandths  f  Of  tenths 
and  thovsandths  f  In  adding  several  decimals,  each  having  a  dif- 
ferent number  of  dedmal  places,  how  many  places  will  there  he 
in  the  sum  ? 

287.  Since  decimals  and  integers  increase  and  decrease 
uniformly  by  the  scale  of  ten,  decimals  expressing  like 
parts  of  a  unit  may  be  added,  subtracted,  multiplied,  and 
divided  in  the  same  manner  as  integers. 

The  pupil  should  obtain  and  express  all  results  in  decimal  form. 

WMITTBN     BXBnCISEH. 

288.  1.  Find  the  sum  of  12.07, 326.2086,  .768,  and  1.9 

OFEBATiON.  ANALYSIS. — Write  the  numbers  so  that  units 

12.0700  of  ^he  same  order  stand  in  the  same  column. 

3  2  6  2  0  8  6  After  reducing  the  decimals  to  a  common  de- 

7  A  ft  n  nominator  by  annexing  ciphers  (SSO,  5),  or 

supposing  them  to  be  annexed,  add  as  in  inte- 

1.9  0  0  0  gepg^  placing  the  decimal  point  before  temihs  w 

3  4  0.946*6  the  sum. 

In  like  manner  find  the  sum 

2.  Of  .375,  .24,  .536,  .0437,  .50039,  and  .008236. 

3.  Of  405.327,  64.03,  .84673,  121.8,  and  7.00327.    . 

4.  Ot  $18.19,  $142,095,  1.964,  $5,125.  and  $40,50.  . 
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Etjlb. — I.  Write  the  numbers  so  that  units  of  the  same 
order  stand  in  the  same  column  and  the  decimal  points  in 
the  sams  vertical  line. 

II.  Add  as  in  addition  of  integers,  and  place  the  deci" 
mal point  before  the  order  of  tenths  in  the  sum. 

§.  What  is  the  sum  of  37  thousandths,  54  ten-thou- 
sandths^ 407  hundred-thousandths,  and  12345  millionths? 

6.  Find  the  sum  of  45  units,  25  tenths,  360  hundredths, 
75  thousandths,  52  ten-thousandths,  and  406  millionths. 

Find  the  sum 
•  7.  Of  |25f ,  $81.09,  $16i,  $.87^,  1150^,  and  $J. 
.    8.  Of  103.60^,  6.0J,  .37012,  and  40.0034^.      • 

9.  Of  24.6^,  47.32^,  5.3784^,  and  2.64878f. 

10.  Of  61.843  acres,  8^  acres,  21.04  acres,  15^  acres, 
and  3^  acres. 

11.  Bought  a  ton  of  coal  for  $7f ,  a  barrel  of  sugar  for 
$28^,  a  chest  of  tea  for  $23.08,  and  a  barrel  of  flour  for 
tl0.87i.    What  was  the  cost  of  all  ? 

In  the  ledaction  of  each  fraction,  cany  the  decimal  to  at  least 
fite  places,  to  insure  accaracy  in  the  fourth, 

12.  Find  the  sum  of  ^,  f ,  ff,  t^,  and  ^y^,  in  deci- 
mals, correct  to  the  fourth  place. 

13.  A  man  bought  a  farm  for  16736.75,  which  was 
f325|  less  than  he  sold  it  for.    What  did  he  sell  it  for? 

14.  How  many  rods  of  fence  will  enclose  »  field,  the 
sides  of  which  are  respectively  34.72  rods,  48^^  rods, 
152.17  rods,  95|  rods,  and  56|  rods  ? 

15.  Paid  for  building  a  house  $3450.75,  for  painting 
the  same  $51 8|,  for  furniture  $1204.37i>  and  for  carpets 
$810^.    What  was  the  cost  of  the  whole  ? 
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SUBTEAOTIOl!^. 

889.  1.  From  V\r  ^^^  V^*    ^^^^^  -^  ^ake  .7. 

2.  Prom  ^  take  1^^^^.    From  .36  take  .12. 

3.  From  tHtt  ^ke  -nftnr-    ^^om  .028  take  .010. 

4.  From  ^  take  ^.    From  45  cents  take  20  cents- 

5.  Find  the  difference  between  \  and  ^.    \  and  .25. 

6.  Find  the  value  of  A— :3  ;  of  .5— J ;  .65— .5. 

7.  Find  the  value  of  $J^— 30  cents ;  80  cents— $.6. 

How  many  decimal  places  in  the  remainder,  if  there  are  three  in 
the  minuend  and  ane  in  the  snhtrahend?  If  tvH>  in  the  minuend 
and  four  in  the  Bubtraiiend  T  If  none  in  the  minuend  and  th/reie  in 
the  subtrahend  ? 

wniTTnir  BXBnciana, 

290.  1.  From  3.16  subtract  .2453. 

OFERATiOK.  ANALYSIS. — ^Write  the  given  numbers  as  in  Addi. 

3.1600  tion,  the  subtrahend  under  the  minuend,  reducing 

2  4  5  3  ^^^  decimals  to  a  common  denominator,  by  annexing 

— ^ ciphers  (280, 5),  or  supposing  them  to  be  annexed, 

2.9147  and  then  subtract  as  in  integers. 

2.  From  324.07  take  70.20681. 

3.  From  $1034  take  $500.94. 

BuLE. — I.  Write  the  subtrahend  under  the  minuend,  so 
that  units  of  the  same  order  stand  in  the  same  column. 

II.  Subtract  as  in  subtraction  of  integer Sy  and  place  the 
decimal  point  before  the  orders  of  tenths  in  the  remainder. 

"Fini  the  difference,  decimally,  between 


4.  $lSi  and  $43^^- 
6.  1.0066  and  .680482. 


6,  $14a|  and  $304.96. 

7.  2  and  J00346. 


MULTIPLICATION. 
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8.  10.040^  and  26  miUicmths. 

9.  115  and  115  tentbs. 

10.  5  and  125  ten-milliontbs. 

11.  $.875  and  ^. 

12.  14^  and  $.75. 

13.  7.005  and  .7005. 


14.  .93^  and  1.169f 

15.  lJa»dl875millionthB. 

16.  1200  and  $70^. 

17.  .4and-04i. 

18.  a  and  ^. 

19.  .1^  and  .Olf 


20.  A  speculator  having  7346  acres  of  land^  sold  at  dif* 
ferevit  times  364|  acres^  1235.125  acres,  2700|  acres,  and 
850.65  acres.     How  much  had  he  left? 

21.  A  man  bought  an  overcoat  for  $36},  a  sack  for  $18f , 
and  pants  for  $8.12^,  and  gave  in  payment  one  fifty,  and 
two  ten-dollar  bills.    What  change  should  he  receive  P 

Find  the  decimal  value 

22.  Of  $350  —  $38i  +  $100^. 

23.  Of2}-li-h(.9~A). 

24.  Of  .37i  +  I  +  4.2  —  (2  —  .68|).  . 

25.  Of  $250  —  ($170^^  —  $14i)  +  $H- 

26.  Of  $48^  +  $.97  -  ($i  +  $.62i  +  $|). 


MULTIPLICATION. 


291.  1* 

2.  What 
8.  What 
4.  What 
6.  What 
6.  What 
-7.  What 

8.  What 

9.  What 


OBAZ      3SXEBCISJB8, 

What  is  5  times  -j^?  6  times  .3?  4  times  .6  ? 
is7timesT*Tr?  5  times  .08?  6  times  .09  P 
is^x3?    3x-7?    4x.6?    .5x7? 
is^^xS?    5X.04?    .05x7?    8X.06? 
isXx^?    .4x.3?    .8x.7?    .6x.9P 
is^xi?    .6X.05?    .12X.6?    .7X.11P 
isTJuXT^T?    .0ax.07?    .15X.06? 
is  8  times  $.  6  ?    7  times  -x^^  of  a  dollar  ? 
is8x.5?    8X.05?    8x.006?    Sx.QQQ^l 
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How  many  decimal  places  in  the  product  of  units  mnltiplied  by 
t&rUhsf  Tenths  by  tenths f  Tenths  by  hundredths?  Hundredths 
hy  hundredt?isf 

If  there  are  tiDO  decimal  figures  in  the  multiplicand,  and  tioo  in 
the  multiplier,  how  many  are  there  in  the  product  ?  If  three  in  the 
multiplicand  and  one  in  the  multiplier?  How  many  decimal  plaoea 
axe  there  always  in  the  product  ? 

• 

292.  Peinciplb. — The  number  of  decimal  places  in 
any,  product  is  equal  to  the  decimal  places  in  both  factors. 

wniTTBN    BXBnciaisa, 

393.  1.  Multiply  .64  by  .8. 

OPBSATiON.         Analysis.  —  Multiply  as  in  fractions.      (232.) 

.64  Thus,  .64x.8  =  AVxV\y  =  T«yjyV  =  .512.     Or, 

g  Multiply  as  in  integers,  and  since  hundredths  mul- 

— '- —  tiplied  by  tevvUis  produces  thousandths,  the  produafc 

.512  must  contain  three  decimal  places.    (Pbin.) 


Multiply 

2.  1.245  by  .27. 

3.  .4056  by  36.06. 


Multiply 

4.  7.25  by  .00012. 

5.  1506^  by  .048^. 


BiJLE. — Multiply  as  in  multiplication  of  integers^  and 
from  the  right  of  the  product  point  off  as  many  figures 
for  decimals  as  there  are  decimal  places  in  both  factors. 

1.  If  there  are  not  as  many  figures  in  the  product  as  there  are 
decimals  in  both  factors,  supply  the  deficiency  by  prefixing  ciph&ni. 

2.  To  multiply  by  10, 100, 1000,  etc.,  remove  the  decimal  point  in 
the  multiplicand  as  many  places  toward  the  right  as  there  are  ciphers 
in  the  multiplier.    (266,4.) 

Multiply  and  express  the  product  decimally  : 


6.  $324|  by..324. 

7.  1175.64  by  .206. 

8.  5.728  by  100. 
A  .6307  by  1000. 


10.  5^  hundredths  by  25. 

11.  26000  by  26  thousandths. 

12.  84  tenths  by  244  hundredths. 

13.  7tteTitiva\i^  AH, 
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Find  the  value 

14.  Of  3.126  X  .046  X  .3. 

15.  Of  9|  X  .07i  X 10. 

16.  Of  18.75  X  1.001  xf 
.if  Of  .25  of  A  X  .04J. 


18.  Of  327ix.9x4i. 

19.  Of  $a56  X  .06^^  X 100. 

20.  Of  18^  X  .0062i  X IQOO. 

21.  Of  .01  of  }  X  100  X  .08^. 


22.  Bought  156  pounds  of  cheese  at  1.12^  a  pound,  3.27 
pounds  of  coffee  at  $.26|  a  pound,  and  17  barrels  of  apples 
at  $2.87^  a  barrel.    What  was  the  cost  of  the  whole  ? 

23.  If  an  acre  of  land  produce  127.25  bushels  of  pota- 
toes, how  many  bushels  will  4.375  acres  produce  ? 

What  is  the  yalue 

24.  Of  170  barrels  of  apples,  at  $2f  a  barrel  ? 

25.  Of  100  cords  of  wood,  at  $438  a  cord  ? 

26.  Of  204:^  acres  of  land,  at  $72J  an  acre  ? 

27.  Of  580}  pounds  of  sugar,  at  9J  cents  a  jwund  ? 

28.  Of  126  mules,  at  $97|  each  ? 

29.  What  is  the  cost  of  3|  bales  of  cloth,  each  bale  con- 
taining 36.75  yards,  at  $.85  a  yard  ? 

30.  A  farmer  sold  300  bushels  of  oats  at  $.45  a  bushel, 
16|  cords  of  wood  at  $3  J  a  cord.  He  receiyed  in  payment 
125  pounds  of  sugar  at  $.12}  a  pound,  36  pounds  of  tea 
at  ${  a  pound,  6  barrels  of  flour  at  $8.37}  a  barrel,  and 
the  remainder  in  cash.    How  much  cash  did  he  receive  ? 

Complete  the  following  equations  : 

31.  $450.75  —  $24}  x  3.24  +  $18^  =  ? 

32.  ($200  -  $125})  X  (I  +  2.5)  =  ? 

33.  3.0065  X  .304  +  40-^  x  10  =  ? 

34.  .00493  X  1000  x  (1  —  }  4-  .025)  =  ? 
36.  ~  " 
36. 


.00493  X  1000  X  (1  —  }  4-  .025)  =  ? 

(4  —  .00036  +  .316)  -  (.75  +  3}  —  1})  =  ? 

(iWr  X  -08}  +  .03685  x  })  x  100  =  ? 
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DIVISION. 

OMAL     EXEMCI8  ES, 

294.  1.  What  is  i  of  ^V  ?    iof^^V?    iofyHir? 

2.  What  is  i  of  .8  ?    |  of  .42  ?    i  of  .072  ? 

3.  Divide  .8  by  4 ;  .66  by  7  ;  .120  by  10 ;  .0048  by  12. 

4  Divide  H  ^7 1^-    -Aftr  ^7  T*?fr- 

6.  Divide  4.8  by  6. 

Ahaltsis.~4.8  equals  48  tenths,  and  )  of  48  tenths  is  8  ^72fA«,  or  .8. 

6.  Divide  .48  by  6 ;  .48  by  .06  ;  .048  by  .006. 

.7.  Divide  ^hj^  (.6  4-  .12) ;  7.5  by  2.5. 

8.  Multiply  A  by  -ft  (.8  x  .9).    Divide  .72  by  .9. 

9.  Multiply  tiir  by  x*tr  (.  08  x .  09) .  Divide .  0072  by  .09. 

10.  The  product  of  two  factors  is  .096,  one  of  which  is 
.8 ;  what  is  the  other  ? 

How  many  decimal  places  in  tlie  quotient  when  ^enf^^  are  divided 
l:>jvmi»f  I'enths  hy  tenths?  Htmdredthshj  tenths?  Thousandths 
by  hundredths  ? 

If  there  are  tioo  decimal  figures  in  the  divisor  and  three  in  the 
dividend,  how  many  are  there  in  the  quotient  ?  If  three  in  the  di- 
visor and  three  in  the  dividend  7  If  none  in  the  divisor  and  three  in 
the  dividend  ?    If  ttoo  in  the  divisor  and  none  in  the  dividend  ? 

295.  Pkinciplbs. — 1.  The  dividend  must  contain  at 
least  as  many  decimal  places  as  the  divisor  before  division 
is  possible. 

2.  Since  the  dividend  is  the  product  of  the  divisor  and 
quotient,  it  contains  as  many  decimal  places^cis  both  divisor 
and  quotient.    Hence, 

3.  The  quotient  must  contain  as  many  decimal  places  as 
the  number  of  decimal  places  in  the  dividend  exceeds  fftose 
in  the  divisor. 


Btvrsioir.  1*63 

WnXTTMN   BXxsncisMa, 

896.  1,  Divide  .952  by  .7. 

OFBRATiON.         Akalysis. — Divide  as  in  fractioDB.  (238.)  Thus, 

.7).952       .952-8..7=.A%-«-A=W\rxY=tt«=1.86-    Or. 
'Z    ^  Divide  as  in  integers,  and  since  the  dividend  con- 

tains  three  dedmal  places,  and  the  divisor  anet  ihit 

Ijaotient  most  have  two  decimal  places.    (Pbiw.  8.)  ^^ 


Divide 

2.  81.6  by  3.6. 

3.  675  by  .15. 

4.  .952  by  4.76. 


Divide 

5.  $41.25  by  33. 

6.  $518.70  by  $14.25. 

7.  345.15  by  .075. 


BuLE. — Divide  as  in  division  of  integer Sy  and  from  the 
right  of  the  quotient  point  off  as  many  figures  as  the  deci- 
mal places  in  the  dividend  exceed  those  in  the  divisor. 

1.  If  the  number  of  figures  in  the  quotient  be  lees  than  the  excess 
of  the  decimal  places  in  the  dividend  over  those  in  the  divisor,  the 
deficiency  must  be  supplied  by  prefixing  ciphers. 

2.  If  there  be  a  remainder  after  dividing  the  dividend^  annex 
ciphers,  and  continue  the  division :  the  ciphers  annexed  are  deci- 
mals of  the  dividend. 

3.  In  most  business  transactions,  the  division  is  considered  suf- 
fidentlj  exact  when  the  quotient  is  carried  to  4  decimal  places, 
unless  great  accuracy  is  required. 

4  To  divide  by  10, 100, 1000,  etc.,  remove  the  decimal  point  in 
the  dividend  as  many  places  to  the  left  as  there  are  ciphers  in  the 
divisor.    (1$66,8.) 

,    8.  Divide  88.476  by  1.2  ;  by  3.6  ;  by  .01} ;  by  1.04. 

9.  Divide  $56.05  by  .59;  $408.37}  by  27. 

10.  Divide  $6.45  by  $.45 ;  $52  by  $.65 ;  293.75  by  46f . 

11.  Divide  .0026  by  .003  ;  3  by  .450  ;  75  by  1000. 

12.  What  is  the  quotient  of  75.15208  divided  by  24? 
by  .24?  by  .024?  by  .0024?  by  .00024  ? 

13.  Divide  $3876  by  10 ;  by  100 ;  by  1000  •,  b^  \<;!^^^. 
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What  is  the  yalne  of 


14.  645-54-1000. 

15.  $1000-f.$.02. 

16.  $56 -=-.007. 

17.  1."  904-5-4.76. 


22.  m-^s^i. 

23.  .001-^100. 

24.  100 -=-.001. 

25.  I48f -^$f. 


18.  3-7-18f. 

19.  4.2~31f 

20.  17i-r-1000. 

21.  .731-^100. 

26.  Diyide  .24  by  72  ;  |  of  .24  by  ^  of  .042. 

27.  If  64  tons  of  iron  cost  $4816,  how  many  tons  can 
be  bought  for  $1730. 75? 

28.  How  many  coats  can  be  made  from  32.4  yards  of 
cloth,  allowing  2. 7  yards  for  each  coat  ? 

29.  At  $287|  each,  how  many  horses  can  be  bought  for 
$4885.80? 

30.  If  125  bushels  of  potatoes  cost  $82^,  how  many  bar- 
rels, esfih  containing  2^  bushels,  can  be  bought  for  $224.40  ? 

31.  If  3^  cords  of  wood  cost  $11.37^,  what  will  20^ 
cords  cost  ? 

32.  How  much  sugar  can  be  bought  for  $46.75,  if  f  of 
a  hundred  pounds  cost  $6^? 

33.  Gave  lOf  cords  of  wood,  worth  $4|  a  cord,  for  7.74 
barrels  of  flour.    What  was  the  flour  worth  a  barrel  ? 

34.  A  man  sold  a  horse  for  $126,  and  receiyed  in  pay- 
ment 12i^  yards  of  cloth  at  $3J  a  yard,  and  the  balance  in 
tea  at  $.62^,,    How  many  pounds  of  tea  did  he  receiye  ? 

Find  the  second  member  in  each  of  the  following  equa- 
tions : 

35.  Of  (1.00&-^18  +  63-r-4000x  100) -f=  ? 

36.  Of  714-.714h-(.34— .034x.25of  6)==? 

37.  Of  (.48-^800  X  10000  +  6.4-5-.08)~.125=  ?       :. 
:.38.  Of  (34 X .193  +  2.7  ><.4i) -4- (4.81 -f  of  1.662)  =  ? 

39.  Of  f$262.90-r-$.56)  x. 0084 +  .02 J x  100=  ? 
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0IR0T7LATING    DECIMALS. 

297.  1.  What  are  the  prime  factors  of  10  ?    Of  lOQ  ? 

2.  Change  to  the  decimal  form  ^ ;  f ;  i ;  f ;  iV*  (^^O 

What  are  the  prime  factors  of  each  of  the- denominators  of  the£9 
fractions? 

Are  they  the  same  as  the  prime  fiMStors  of  10? 
Can  these  fractions  be  reduced  to  perfect  decimals? 

3.  Change  to  the  decimal  form,  extending  to  fonf 
places,  i ;  f ;  I ;  A- 

Can  these  fractions  be  reduced  to  perfect  decimals? 
What  are  the  prime  &ctors  of  their  denominators  ? 

4.  Change  to  the  decimal  form,  extending  to  three 
places,  i;  tV;  A- 

Can  these  fractions  be  reduced  to  perfect  decimals? 

What  are  the  prime  factors  of  their  denominators? 

How  do  the  decimals  produced  by  these  fractions  difier  from  the 
decimals  produced  by  the  fractions  in  examples  2  and  3  ? 

What  kind  of  decimals  are  all  fractions  equivalent  to,  that  in 
their  lowest  terms  have  denominators  containing  the- factors  2  o^6  ? 

5.  What  figure  is  constantly  repeated  in.  reducing  to  a 
decimal  i?    |?    ^?    ^? 

6.  If  a  decimal  consists  of  3  repeated  indefinitely,  what 
fraction  is  it  equal  to  ? 

7-  Is  there  any  difference  between  \  and  f  ?  f  and  f? 
t  and  If?    IfandfHf? 

8.  Is  there  any  difference  between  ^  and  ff  ?  (f 
mdiHf? 

9.  If  the  numerator  is  4444,  what  must  be  its  denom- 
inator so  that  the  fraction  may  equal  \  ? 

To  change  a  repeating  decimal  number  to  an  exact  fraction,  what 
6gures  must  be  used  in  the  denominator  ? 
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DEPDHTIONS  AND  PBDTOIPLES. 

298.  A  Finite  Decimal  is  a  perfect  decimal,  or 
one  that  terminates  with  the  figures  written  ;  as,  .25,  .375. 

299.  A  Circulating  Decimal  is  a  decimal  in 
which  a  figure,  or  set  of  figures,  is  constantly  repeated  in 
the  same  order;  as,  .333  +  ,  .72727?+. 

300.  A  Mepetend  is  the  figure  or  set  of  figures,  con- 
tinually repeated. 

The  repetend  is  written  bat  once,  and  when  it  consists  of  a  single 
figure  a  point  is  placed  orer  it ;  when  it  consists  of  more  than  one 
figure,  points  are  placed  over  the  first,  and  over  the  last  figure.  Thus, 
the  circulating  decimal  ,606  -f ,  and  .297297  + ,  are  written  .6,  and  297. 

301.  A  Pure  Circulating  Decimal  is  a  deci- 
mal  which  commences  with  a  repetend  ;  as  .7,  or  .729. 

302.  A  Mixed  Circulating  Decimal  is  a  deci- 
mal in  which  the  repetend  is  preceded  by  one  or  more  deci- 
mal  places  called  \hQ  finite  part  of  the  decimal ;  as,  .27,  or 
.04648,  in  which  .2  or  .04  is  called  the  finite  part. 

303.  The  law  for  the  formation  of  repetends  will  be 
apparent  from  the  following  : 


1.  \   =.1111+         =.1. 

2.  ^  =.01010+      =.oi. 

3.  -^  =.001001  +     =.001. 

4.-y^=.oooioooi + =.6ooi 


5.  i    =.4444+         =.4. 

6.  li  =.2323+         =.23. 

7.  iii  =.135135  +     =.i35. 
8.Htt=-l'J'281728+  =.1728 


304.  Pkiijciples. — 1,  Every  fraction  in  its  lowest 
terms,  whose  denominator  contains  no  other'prime  factors 
than  2  or  b  is  equivalent  to  a  finite  decimal. 

2.  Every  fraction  in  its  lowest  terms,  whose  denomina- 
tor contains  other  prime  factors  than  2  or  5  is  equivalent 
/b  a  circulating  decimal. 


CIBCULATIKG     DECIMALS.  16? 

3.  Every  fraction  in  its  lowest  terms,  whose  denomina- 
ting contains  2  or  6  with  other  prime  factors  is  equivalent 
to  a  mixed  circulating  decimal. 

4.  Every  pure  circulating  decimal  is  equal  to  a  fraction 
whose  numerator  is  the  repetend,  and  whose  denominator 
consists  of  as  many  9's  as  there  are  places  in  tlie  repetend. 

305.  To  changre  a  fraction  to  a  finite  or  to  a 
circulating^  decimal. 

1.  Change  -^  to  a  finite  decimal.     (285.) 

2.  Change  to  finite  decimals,  i ;  i  ;  A ;  ii  >  fi^  iVr ; 
and  ^.     (Pein.  1.) 

3.  Change  to  a  pure  circulating  decimal  ^, 

Operatiok.— ^  =  7.000000  -s-  27  =  .259259  +  =  .359.   (Prih.  2.) 

4.  Change  to  pure  circulating  decimals,  4  5  i  5  A  ^  if  5 

H;andA. 

5.  Change  to  a  mixed  circulating  decimal  f 

Operation.—}  =  5.0000  -«-  6  =  .8333 +  =  .83.    (Prik.  S.) 

6.  Change  to  mixed  circulating  decimals  A  5  A?  if  5 

ii  ;  and  AV-  -    . 

7.  Change  to  finite,  or  to  circulating  decimals  the  fol- 
lowing fractions:  A;  i;  A;  H;  if;  A;  A^;  A; 

and  ^. 

306.  To  chang^e  a  pure  circulating  decimal  to  a 
fraction  • 

1.  Change  .216  to  a  fraction. 

.  .  •  * 

OPERATION.  Analysis. — Since  .001  =  j^  (303),  216 

•       • is  equal  to  H},  which  reduced  to  its  lowest 

216  — ftf  —  -^    terms  equalfl /r.    Hence  ^li -=  !,• 
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3hft 

Qge  to  fractioiiSy 

2. 

.45. 

4    .2»7. 

0. 

.324. 

3. 

.66. 

5.    .675. 

7. 

.4158. 

Bulb. —  Write  the  figures  of  the  repetendfor  the  numera* 
tor  of  a  fraction,  and  as  many  Vs  as  tJisre  are  places  in  the 
repetendfor  the  denominator,  and  reduce  to  its  lowest  terms 

In  like  manper  clia^ge  to  fractious. 


8.  .279. 

9.  .32i. 


10.  .6435. 

11.  .i067. 


12.  .95131, 

13.  .923076. 


14.  £educe   2.297  to  an  improper  fraction. 

15.  Beduoe  12.081  to  an  improper  fraction. 

307.  To  changre  a  mixed  circulatingr  decimal  to 
a  fraction. 

1.  Change  .227  to  a  fraction. 

OFERATIOir. 


1st.  .227  =  A+TWr^=A 


Or  2d.  .22  7=.2H 


_  2H  _  225  __  5 


10       990 
.  * 
Or  Sd.    2  2  7  given  decimal. 

2  finite  part. 
.225        |M  =  A 


22 


Akai<T8I8. — Since 

the  repeteod  |a  not 

U,  but  f  J  of  tV  = 

^,  write  the  finite 

part  and  the  repe. 

(end  each   as  fmo- 

tio^s  and  add  them, 

the      reasons       for 

which    will    appear 

more  clearly  in  the 

second  solution. 

Or,  by  an  abbreviated  method  of  reducing  the  fractions  to  a  ooai* 

mon  denominator,  2  x  99  =r  2  x  100  —  2  ;    hence,  2  x  100  +  27  —9 

=  225  is  the  numerator  of  the  equivalent  common  fraction. 

2.  Change  to  fractions,  .57 ;  .048 ;  .1004 ;  .6472. 
S.  Change  to  mixed  numbers,  7.543 ;  2.564 ;  7.012^ 
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'RxjhEk'^Jiedt^c6  the  finUe  part  and  iherefmtmd  of  the 
given  decimal  each  to  the  form  of  a  fraction.  I7ien  add 
them,  and  reduce  to  lowest  terms,     Or» 

From  th's  gimn  decimal  subtract  the  finite  paH  fmr  a 
numerator,  and  for  a  denominator  write  as  many  9s  us 
there  are  figures  in  i^^  repetend,  mth  as  many  cipher i 
annexed  as  there  are  figures  in  the  finite  part. 


Change  to  fractions, 


4      .04648. 
5.      .7852. 


6.  .9285714. 

7.  .35i35. 


.    i 


8.  •0126. 

9.  5.27* 


To  add,  subtract,  multiplf/y  or  divide  (arculatlng  decimatis,  redact 
them  to  fractionsy  and  then  perform  tlie  required  operatloti. 

For  a  fuller  development  of  '*  Circulating  Decimals  "  and  "  Con- 
tlntied  Fractions/'  see  "  Robinson's  Higher  Aritlonetic." 

SaOET  METHODS. 

ORAL     EXERCISMS , 

308.  1.  What  part  of  $1  arfe  ^  cents  ?  16|  cents  ? 
12^  cents  ?    25  cents  P    50  cents  ? 

2.  At  25  cents  a  pound,  What  cost  22  potinds  of  oofted  f 

AirAiiTr6i8.— Siiice  Uti  cents  are  %\,  22  pounds  Will  cost  22  titties 
||,or|^^equai  to$5i,  or  $5.50.    Or, 

At  |1  a  pound,  22  pounds  will  cost  $22,  and  at  %^  a  pound,  \  of 
$22,  which  is  $5^,  or  $5.50. 

3.  What  is  the  cost  of  80  pounds  of  beef  at  12^  tents 
4  pound  ?    At  16f  cents  ?    At  20  oents  ¥    At  25  ceUts  ? 

4%  At  d3|  cents  a  cAii>  what  will  be  the  cost  of  25  caas 
of  sweet  com  ?    Of  37  ca^is  ?    Of  54  cans  ?    Of  60  cans? 

5.  What  is  the  cost  of  160  pounds  of  sugar  at  6^  cents 
apoundp    AtS^centsP    10i)eii4»?    IS^^eettJ^t  . 
S 
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6.  How  many  pounda  of  raisins,  at  16f  cents  a  pound, 
can  be  bought  for  $5  ? 

Akaltsis. — Since  16}  cents  &re  $^,  |6  will  buy  as  many  ponncUi 
of  raisins  as  $(  is  contained  times  in  $5,  which  are  SO  timea 
Hence,  etc 

7.  At  $.50  a  bushel,  how  many  bushels  of  oats  can  be 
bought  for  $15  ?    For$16i.?^    For  $25? 

8.  At  12J  cents  a  yard,  how  many  yards  of  calico  can 
I  buy  for  27  pounds  of  butter,  at  33^  cents  a  pound  ? 

9.  What  is  the  cost  of  40  pairs  of  shoes,  at  $1.25  a  pair  ? 

Analysis. — ^At  $1  a  pair,  the  cost  would  be  $40 ;  bat  since  the 
price  is  $1  +  $[,  the  whole  cost  is  $40  +  }  of  $40,  or  $50. 

10.  At  $1.50  each,  what  is  the  cost  of  48  chairs? 

11.  What  is  the  cost  of  60  yards  of  cloth,  at  $1.12|^  a 
yard  ?    At  $1. 16|  ?    At  $1.25  ?    At  $1.33|  ?    At  $2.50  ? 

12.  At  $2.25  a  pair,  what  is  the  cost  of  12  pairs  of 
shoes ?   Of  16  pairs  ?   Of  18  pairs  ?  20  pairs ?    25  pairs? 

DEFINITIONS. 

309.  Quantity^  in  commercial  transactions,  is  the 
amount  of  anything  bought  or  sold,  and  is  estimated  by 
the  number  of  times  it  contains  the  measuring  unit 

310.  Price  is  the  value  in  money  of  each  measuring 
unit  of  any  commodity. 

311.  Cost  is  the  value  of  the  entire  quantity. 

312.  An  Aliquot  Part  or  Even  Part^  of  a 

number  is  such  a  part  as  wiU  exactly  divide  thai  number. 
Thus,  2,  2^-,  3|,  and  5,  are  aliquot  parts  of  10. 

An  aliguot  part  may  be  either  an  integer  or  a  mixed  number; 
frltUa  a  eomponeni  factor  must  \>e  an  \nteQ^. 
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Aliquot  Parts  of  One  DoiiiAB. 


6  cents  ±r 

ihf  of  *1. 

6  J-  cents  = 

tV  of  ♦!. 

10  cents  = 

tV  of  $1. 

Si  cents  — . 

^  of  11. 

20  cents  = 

i  of  $1. 

12J  cents  = 

i  of$l. 

25  cents  = 

i  of  $1. 

16|  cents  = 

i  of  $1. 

50  cents  — 

i  of  11. 

33  J  cents  — 

i  of  $L 

WBITTJBir     BXMBCI8B8, 

313.  .To  find  the  cost  of  a  quantity  when  the 
price  is  an  aliquot  part  of  one  dollar. 


1.  What  cost  951  bushels  of  oats^  at  1.33^  a  bushel  ? 


OFBRATION. 

3)951 
317 


AKALY8I8.— -At  $1  a  bushel,  the  cost  would  be  $951 ; 
but  siiice  the  price  is  |^  of  $1  a  bushel,  the  cost  is  \ 
of  $951,  which  is  $317.  Or,  the  cost  is  |^  as  manj 
doUars  as  there  are  bushels,  and  ^=317.  Hence,  etc 


2.  What  cost  750  slates,  at  33  J  cents  each  ?  At  25  cents  ? 

3.  At  $.50  each,  what  cost  631  shad?    1250  ?    1605? 

BiTLE. — Take  such  a  fractional  part  of  the  given  num^ 
her  or  quantity  as  the  price  is  of  one  dollar. 

4.  What  is  the  cost  of  12  sacks  of  coffee,  each  sack  con« 
taining  43  pounds,  at  33^  cents  a  pound  ? 

5.  A  merchant  sold  5  pieces  of  prints,  each  containing 
28  yards,  at  16|  cents  per  yard,  6  pieces  of  sheeting,  each 
containing  34  yards,  at  8^  cents  per  yard,  and  received  in 
payment  41  bushels  of  oats  at  $.50  a  bushel,  and  the  bal- 
ance in  money.    How  much  money  did  he  receW^  ? 


I 
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6.  At  $1.12|  a  foot^  what  cost  324  feet  of  wire  fence? 

OIFEBATION.  1 


8)324  Analysis.— At  (1  a  foot,  the  cost  would  be  $824 ; 

4  0    5  ^^^  sinoe  the  cost  is,  $1  +  $^,  the  entire  cost  is 

'—  $324  +  J  of  $324,  which  is  $364.60. 

$364.5 

7.  At  $1.33^  each^  what  will  642  steel  shovels  cost  ? 

8.  What  cost  320  cloth  caps,  at  $1.20  each  ? 

314.  To  find  the  quantity  when  the  cost  is  given, 
and  the  price  is  an  aliquot  part  of  one  dollar. 

1.  How  many  barrels,  at  $.50  each,  can  be  bought  for 
$213  ? 

OFEBATioN.  ANALYSIS. — Since  $i  win  pay  for 

$213-^$4=:426       ^  harrel,  $218  will  pay  for.  as  many 

^  barrels  as  $^  is  contained  times  in 

Or,     213x2  =  426         $218,  or  426  barrels.    Or,  since  $1 

will  pay  for  2  barrels,  $213  wiU  pay 
for  218  times  2,  or  426  barrels. 

2.  How  many  baskets  of  pears  can  be  bought  for  $318, 
at$.33ieach?    At  $.50  each? 

3.  How  many  pine-apples  can  be  bought  for  $240,  at 
16{  cents  each  ?    At  20  cents  ?    At  25  cents  ? 

BuLE. — Divide  the  cost  by  such  a  fraction  as  will  e3> 
press  the  price  as  an  aliqttot  part  of  one  dollar. 

4.  How  many  pounds  of  cheese  can  be  bought  for  $350, 
at  6^  cents  a  pound  ?    At8i?    10  cents?    12^  cents? 

5.  How  many  cocoa-nuts,  at  $.25,  can  be  bought  for 
$150.75  ? 
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315.  To  find  the  cost  when  the  quantity  and  the 
price  of  lOO,  or  lOOO  are  given. 

1.  What  cost  564  cedar  posts,  at  (12.25  for  100  posts  ? 

IST  OFSBATION.  Anat.tsis.— At  $12.25  a  post,  the  cost 

$12.25  would  be  |12.25  x  564  =  $6909.    Bat 

g  g  ^  since  $12.26  is  the  price  of  100  posts, 

— $6909  is  100  times  the  cost.    Hence  di- 

100 )6909.00  vide  by  100  (296,  Note  4),  and  the 

$69.09  result  is  $69.09.    Or, 

Since  564  is  5  and  64  hundiedths 

2d  operation.  (5^)^  if  1  hundred  cost  $12.26, 5.64  will 
♦12.25  X  5.64 =$69.09    cost  5.64  times  $12.25,  or  $69.09. 

If  the  price  is  by  the  thatuand,  divide  the  product  by  1000,  or  re- 
duce the  quantity  to  thousands  and  decimals  of  a  thousand  before 
multiplying. 

2.  What  is  the  cost  of  1684  pounds  of  beef,  at  $9.37^  a 
hundred  pounds? 

3.  What  cost  22840  railroad  ties,  at  $174.55  a  thousand  P 

4.  How  much  is  the  freight  on  4575  pounds  of  merchan- 
dise from  New  York  to  Baltimore,  at  $.98  for  100  pounds  ? 

BcTLE. — Multiply  the  price  by  the  quantity  reduced  to 
hundreds  and  decimals  of  a  hundred,  or  to  thousands  and 
decimals  of  a  thousand,  and  point  off  in  the  product  as  in 
multiplication  of  decimals. 

In  business  transactions,  the  letter  C  is  sometimes  used  for  huiu 
dredSf  and  M  for  thauMndSy  when  the  price  is  by  the  100,  or  1000. 

What  is  the  cost, 
,  5.  Of  536720  bricks,  at  $8.75  per  M.  ? 

6.  Of  2108  feet  of  pine  boards,  at  $3.12^  per  G.  ? 

7.  Of  2700  pine-apples,  at  $16^  per  100  ? 

8.  Of  875  feet  of  scantling,  at  $10^  per  M.  ? 

9.  Of  2160  oysters,  at  $1.86  per  100  ? 
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10.  Of  a060  fence  pickets,  at  •5fp»  1000? 

11.  Of  28642  feet  of  timber,  at  $11|  p^  M.  ? 

12.  Of  1480  pounds  of  maple  sugar,  at  $12.37^  p^  100  f 

13.  Whatistheyalaeof  3700  cedar  rails,  at  $5f  per  O.f 

14.  Wliat  is  the  valae  of  12500  shingles,  at  $6|per  M.? 

15.  Find  the  cost  of  527  feet  of  boards  at  $15|  per  Ml 
and  of  972  feet  of  siding  at  $1.62^  per  G. 

316.   To  find  the  cost^  when  the  qnantity  and 
the  price  of  a  ton  of  2000  ponnds  are  given. 

1.  What  is  the  cost  of  a  load  of  hay,  weighing  2280 
pounds,  at  $18.50  a  ton? 

OPKRATIOK. 

^  )^^'^Q  AHAi.TBis.~ShM3e  $1&50  is  the  cost  of  2000, 

$9.25  i  ^  $18.50,  or  $9.25  is  the  cost  of  1000  pomids ; 

^ '     Q  ftnd  2280  ponndB  wUl  cost  2.280  times  $9.26,  or 

^•^»  $21.09. 


$21.09 

2.  At  $4.75  a  ton,  what  will  a  load  of  plaster  weighing 
2806  pounds  cost  ? 

3.  What  is  the  freight  on  21672  ponnds  of  iron,  at 
$2.80  a  ton? 

Bulk — Multiply  ofie-half  lhspric$  of  a  ton  bjf  the  num^ 
ber  of  thousands  and  decimals  of  a  thousand  in  the  given 
quantity,  as  in  315* 

4.  What  is  the  value  of  150  sacks  of  guano,  each  sack 
;ontaining  162|  pounds,  at  $51|  a  ton  P 

5.  Find  the  value  of  6340  pounds  of  Lehigh  coal,  at 
$7^  a  ton,  and  5080  pounds  of  soft  coal  at  $6|-  a  ton. 

6.  At  $26.44  a  ton,  what  will  be  the  cost  of  1626 
pounds  of  hone  dust  ? 
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LEDGEE   ACOOUKTS. 

317.  A  Ledger  is  the  principal  hook  of  acconnts 
kept  by  bnsiness  men.  Into  it  are  transferred^  in  a  con- 
densed form,  all  the  items  of  the  Journdt,  or  Day  Book, 
for  convenient  reference  and  preservation. 

318.  The  debits  (marked  Dr.)  are  placed  on  the  left, 
and  the  credits  (marked  Or,)  are  placed  on  the  right, 

319t  The  Balance  of  an  Account  is  the  differ- 
ence between  the  debit  and  credit  sides.  When  this  is 
settledy  or  paid^  the  account  is  said  to  be  balanced. 

320.  Find  the  balance  of  the  following  Ledger  Ao 
counts: 


(1) 


(2.) 


Dr. 

Cr. 

Dr. 

Cr. 

(506.76 

$42.17 

$2371.67 

.  14763.84 

194.32 

36.24 

571.84 

7061.39 

173.26 

8.42 

90.50 

8242.76 

71.32 

10.71 

2037.69 

364.96 

39.46 

94.30 

94.46 

410.31 

152.60 

347.16 

876.54 

5724.27 

71.78 

40.00 

679.81 

6317.66 

320.00 

12.94 

4930.71 

2431.27 

48.50 

271.19 

104.13 

163.65 

63.41 

600.50 

1987.67 

7063.21 

56i00 

11.44 

142.84 

451.09 

410.10 

81.92 

522.71 

200.00 

72.22 

10.10 

3114.60 

1807.36 

137.89 

107.09 

152.91 

768.72 

276.44 

207.16 

9328.42 

3024.a'X 

176 


DBCIH  AL8. 


AOCOTIPfTS   AI^^D   BILLS. 

« 

331«  An  Account,  in  commercial  transactions^  is  a 
record  of  debits  and  credits. 

322.  A  Hebtor  is  a  person  who  dwes  another 
money,  goods,  or  services. 

3!33«  A  Creditor  is  a  person  to  whom  money,  goods, 
<kr  serviceiB  are  due  from  another. 

324.  A  Sm  is  a  written  statement  of  money  paid, 
of  goods  sold  or  delivered,  or  of  services  rendel^d.  It  is 
sometimes  called  ian  invoice. 

Ad  acooTint  or  bill  should  always  state  the  place  and  the  time  Of 
each  tm]i8a4Ai(m,  the  names  of  both  the  parties,  the  price  or  Talne 
of  each  item,  and  the  entire  cost. 

325.  A  Sill  is  receipted  when  the  words  "  Re- 
ceived Payment"  are  written  at  the  bottom,  and  the 
creditor's  name  is  signed  either  by  himself,  or  by  some 
authorized  person. 

326.  The  following  abbreviations  are  in  general  use : 


@ 

At. 

IHSG't 

Discount. 

Net     WUhout  disc't 

%or 

Acc't   Account. 

Do. 

The  same. 

No. 

Number. 

Am't 

Amoant. 

Doz. 

Dozen. 

Pay't 

Payment 

Bal 

Balance. 

Dr. 

Debtor. 

Pd. 

Paid 

Bbl. 

Barrel. 

Exch. 

Exchange. 

Per 

By. 

Bo't 

Bought. 

Fol. 

FoUo. 

Prem. 

Premium. 

B.  L. 

Bill  of  TiadinfT. 

Fwd. 

Forward. 

Prox. 

Next  month. 

% 

Per  cent. 

Fr't 

Freight. 

Rec'd 

Received. 

Co. 

Company. 

Ins. 

Insurance. 

Sund's 

Sundries^ 

Cr. 

Creditor. 

Inst. 

This  month. 

Ult. 

LAst  month. 

Com. 

Commission. 

Int. 

Interest. 

Yd. 

Yard. 

Dft. 

Draft. 

Mdse. 

Merchandise. 

Yr. 

Year. 

The  character  @  is  always  followed  bj  the  price  of  a  unit,    Thns» 
5  ;^d.  of  cloth  @  $3.25,  signiiies,  5  yards  of  cloth  at  $3.25  a  yard  ; 
ilb.4^tetL@  $.90,  ttgmfies  \  a  pound  of  te!a  at  $.90  per  pound. 
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S2*i.  Bequired  the  fooMngs  and  balances  of  the  fol- 
lowing bills  and  accounts : 

(1) 

New  Yobk,  May  10, 1875. 

A.  S.  Mann  &  Co., 

Bought  of  Halsted,  Haynbs  &  Co; 

836  yd.  Muslin,    .    .    .    .    .  @  26)^    .  .  $ 

98i  '*  Canton  Flannel,   .    .  •*  18/^    .  . 

162    "  Victoria  Gingham,    .  ••  l^f  .  . 

110    **  Caasiniere *'  $2.87 J  . 


Find  the  footing  of  this  bill. 


(2.) 


t 


BoBl^ON,  June  20,  1876. 


MjissRS.  C.  P.  Mead  &  Son, 

BoH  of  Belknap,  Beo. 


916  pairs  B<^8' Kip  BoQts,  .    .    . 
160    "        "      Brogans,      ,    .    . 
75    "     Women's  Fox'd  Gaiters, 
110    "  "        Enameled  Boots, 

6  cases  Men's  Calf  Boots, .    .    .    . 
1  caae  Drill,  648  yd.,  .    .    .    .    , 
d6  gross  Silk  Buttons,   .... 


.  @    $2.25 
,  "       1.12J 
.  «       1.25 
"       1.87^ 
"     76.50 
.14  J 
.87J 


Belknap,  Bbo. 


Mr,  Chas/  Elliott, 


Beceived  Payment, 

(3.) 
CHARLBsrroN,  8.  C,  Oct.  4,  1874. 

Bo't  of  Wm.  J.  AlKIN. 


8  bales,  es^  485  lb..  Ordinary  Tex.  Cotton,  @  181^ 
e  •*  "  506  "  Upland,  Middlings, .  •*  211)^ 
8  hhd.,  215  gal.,  N.  O.  Molasses  (N.  Crop),"  W 


$ 


Bee^d  PaymevU  by  draft  on  N,  T., 
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(4.) 


Chioaqo,  Sept.  10,  1670. 


Messbs.  Cook  &  Gheket^ 


BoH  of  Bakeb  &  Ellis. 


275  bbl.  Flour,  State  Superfine,  .  . 
146  "  "  Minnesota  Ex.,  .  . 
94  '*  "  WiaconsinXX.  .  . 
650  bo.  Wheat,  No.  1,  Red  Winter, 
400  «  *•  Illinois,  No.  1,  .  . 
868  "    Com,  Southern  White,  .    . 


@  $7.10 

"     7.87J 

"     8.12^ 

"     1.75 

. 

"     1.82 

**       .87i 

« 

Beefd  Paym*t  by  note  at  4  too., 

"Baker  &  Ellis. 


V 


(5.) 


Mb.  James  Wilde, 


Sah  Frakcibgo,  Jan.  1,  1875. 


To  Hodge  and  Son,  Dr. 


1874 

Sept. 

10 

To  75  lb.  Sugar, @  12^^ 

(( 

n 

"  1  caddy  Japan  Tea,  22  lb.. 

.  "  98^ 

Oct. 

16 

"  1  sack  Rio  Coflfee,  116  lb., 

.  *'  m 

<t 

(i 

«  1    "     Rice,  751b 

,  "     df 

(< 

<( 

"  1  box  P.  &  G.  Soap,  60  lb.,   . 

"  w 

Not. 

1 

'»  25  lb.  Mackerel, 

«    Bf 

4( 

(« 

"  9  gal.  Molasses, 

"  Q^^ 

it 

15 

"  18  lb.  Soda  Crackers,    .    . 

.  '•     9^ 

Dec. 

20 

"  12  "    Dried  Beef,     .... 

"  12i^ 

u 

26 

"  IboxS.  a.  Starch,  28  lb.,    . 

"  lOf;^ 

1 
Bei^d  PaymX 

1 

HODOS  &  SOK, 

Per  Hn 

Tsr  Scoi 

PI. 

i 


f 
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(6.) 


Dbtboit,  May  28,  1877. 


Mb.  Jacob  R  Kent, 


To  Geoboe  W.  Pabkeb,  Dr. 


Jan. 

6 

<« 

<( 

Mch. 

20 

<< 

«f 

«( 

f« 

April 

16 

c< 

(( 

For  Building  Ont  hoaee  as  per  contract, 

"    Extra  Labor, 

"    15  days' work  of  self,  @$3i 
"7       "        "    of  son. '*     1.50 
"    784  ft.  Boards,   .    .    .    .  2 J  per  C. 
2  days' work,     .    .     "     3.60 
Nails,  Hinges,  and  Sondries,  .    ,    . 


<( 


4l 


59 


75 


(7.) 
Statement  of  Account. 

St.  Louis,  Nov.  6,  1875. 

Messbs.  Wood  &  Gole^ 

To  Phelps  &  Dodge,  Dr. 


April 

15 

«( 

f< 

Jane 

21 

Ang. 

10 

Oct. 

8 

it 

« 

May 

25 

July 

14 

(( 

it 

Sept 

5 

« 

12 

To  ao  tons  Eng.  Iron,  .  .  .  @  (34.30 
"  12  cwt.  Eng.  Blister  Steel,  «  15.25 
*'  6  doz.  Hoes  (Trowel  Steel), 
"  80  Buckeye  Plows,  .  .  . 
"  12  Cross-cut  Saws,  .  .  . 
"  37  cwt.  Bar  Lead,    .    .    . 


« 


(t 


« 


9.78 
10.45 
12.12J 

6.90 


Or. 

By  22  M.  feet  of  Boards, 
«  36M.      "      Plank, 
"  45  M.  Shingles,   .    . 
"  Draft  on  New  York, 
*<  46  C.  feet  Scantling, 


@  $27.60 
18.87i 
8.62i 


(I 


f< 


@      1.38 


Bal.  due  Phelpb  &  Dodqil, 


N 
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(8.) 

Aoc&uni  Current;  Balanced  by  Note. 
Gbo.  R  Damon  &  Ck>., 

^  %  with  GsAY  &  BAmm. 
-Dr.  O. 


1876 

Aug. 

9 

Sept 

17 

tt 

94 

Oct 

4 

tt 

18 

tt 

81 

Bee. 

15 

To  796   lb.  Buit&i&$M 

"  979    "  Cheeee''  J» 

"  48m"  Lard    "  .19 

"  60BX"  Tallow**  .16 

**  81  doc.  Eggs    "  M 

"  ISbbl.  Salt     "9.40 

*'  S68  lb.  Hams  "  .14 


1876 

Nov. 

8 

tt 

94 

JjVCm 

1 

«( 

92 

1877 

Jan. 

8 

— 

— 

By97bbl.PeaK®|9Ja5 
"  66  "Apples*'  1.87 
"  TOli  ba.  Com"  .70 
"  81)^  *•   Peas"    1.96 


tt 


Note  at  8  mo.  to  Bal. 


GsAT  &  Banks. 


PinT.ADBT.PHu.,  Jan.  9,  1877. 


BEVIEW. 
WRITTJEN     JEXAMPZMS. 

328.  What  is  the  cost, 

1.  Of  7i  barrels  of  flour,  if  4}  baiTels  cost  $38  ? 

2.  Of  9^  tons  of  coal,  if  .875  of  a  ton  cost  15.635  ? 

3.  Of  14.25  yards  of  cloth,  if  36.48  yards  cost  15472? 
4  Of  100  pounds  of  pork,  if  .93  cwt.  cost  $6,975  ? 

5.  Of  25.42  acres  of  land,  if  .125  of  an  acre  cost  $15)? 

6.  Of  1  ton  of  plaster,  if  1680  pounds  cost  $2,856  ? 

7.  Of  .8  of  a  pound  of  tea^  if  1  pound  cost  $.62J  ? 

8.  Of  18640  feet  of  timber,  at  $6^  per  0.  ? 

9.  Of  1375  pounds  of  potash,  at  $121^  a  ton  p 

10.  Of  19600  bricks,  at  $9J  per  M.  ? 

11.  Of  .625  of  a  ton  of  coal,  at  $7^  a  ton  ?     . 

12.  Of  35  yards  of  cloth,  if  29  yards  cost  $101^  ? 

13.  Of  1  bushel  of  potatoes,  if  28.8  bushels  cost  $9.60  P 
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14.  If  36  boxes  of  raLsins,  each  oontaming  36  pounds^ 
cost  $194.40y  what  is  the  price  per  pound? 

15.  What  will  be  the  freight  on  10860  pounds  of  mer- 
chandise frgm  New  York  to  St  Louis,  at  $1.62^  per  C.  ? 

16.  How  much  must  be  paid  for  1220  feet  of  boards,  at 
$25i  per  M. ;  1866  feet  of  scantling  at  $2.12^  per  G. ;  and 
9525  feet  of  lath  at  $3^  per  M.  ? 

17.  If  I  pay  $1.37  a  bushel  for  wheat,  $.95  for  rye,  and 
$.73  a  bushel  for  com,  how  much,  of  each  an  equal  num- 
ber of  bushels,  can  I  purchase  for  $70.15  ? 

18.  Bought  27^  barrels  of  sugar  for  $453.75,  and  Boid 
it  at  a  profit  of  $4.62^  a  barrel.  At  what  price  was  it  sold  ? 

19.  Three  persons  bought  645  tons  of  coal,  and  divided 
60  that  the  first  had  .375  of  it,  the  second  ^,  and  the 
third  the  remainder.    How  much  did  the  third  receiye  ? 

20.  What  is  814^^  x  26^  correct  to  5  decimal  places  ? 

21.  A  person  having  $55.92,  wished  to  purchase  an 
equal  number  of  pounds  of  tea,  coffee,  and  sugar ;  the 
tea  at  $.87^,  the  coffee  at  $.18|,  and  tiie  sugar  at  $.10}. 
How  'many  pounds  of  each  could  he  buy  ? 

22.  A  dealer  bought  240000  feet  of  lumber  at  $15.90 
per  M.,  and  retailed  it  out  at  $2}  per  C.  What  was  his 
whole  gain  ? 

23.  Three  hundred  seyenty-fiye  thousandths  of  a  lot  of 
dry  goods,  valued  at  $8000,  was  destroyed  by  fire.  What 
would  a  man  lose  who  owned  .15  of  the  entire  lot  ? 

24.  Bought  150  barrels  of  flour  &  $6f ,  and  350  busheb 
of  wheat  ®  $1.44.  Having  sold  105  barrels  of  the  flour 
®  $8},  and  aU  the  wheat  at  $2.06,  at  what  price  per  bar- 
rel must  the  remainder  of  the  flour  be  sold,  to  gain  $3631 
on  the  whole  investment  ? 
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25.  Sold  20900  feet  of  timber  for  Id39.62|,  aud  gained 
thereby  |78.37f    What  did  it  cost  per  0.  ? 

26.  Eeduce  (tI  -r-  ^)  x  ^  of  |  to  a  decimal 

27.  A  farmer  exchanged  28^  bushels  of  oats  worth  $.75 
per  bushel,  and  453  pounds  of  middlings  worth  $H  per 
hundred,  for  12520  pounds  of  plaster.  What  was  the 
plaster  worth  per  ton  ? 

28.  A  merchant  tailor  bought  27  pieces  of  broadcloth, 
each  piece  containing  19|  yards,  at  I4.31|  a  yard ;  and 
sold  it  so  as  to  gain  $381.87^,  after  deducting  $9.62^  for 
freight.    For  what  was  the  cloth  sold  per  yard  ? 

29.  If  lOi  cords  of  wood  cost  |34.12i,what  cost  60|  cords? 

30.  K  IJ  hundred  pounds  of  sugar  cost  tl2f,  how    • 
many  pounds  can  be  bought  for  $93 J,  at  the  same  rate  ? 

31.  Paid  $108  for  grain,  ^  of  it  being  barley  at  $.621 
per  bushel,  and  |  of  it  wheat  at  |1.87|^  per  bushel ;  the 
rest  of  the  money  was  paid  for  oats  at  $.37^^  per  bushel. 
How  many  bushels  of  grain  were  bought? 

32.  What  is  the  value  of  (-^  +  |^)  ^  4.23  ? 

33.  A  farmer  sold  to  a  merchant  3  loads  of  hay  weigh- 
ing  respectively  1826,  1478,  and  1921  pounds,  at  $17.60 
per  ton,  and  281  pounds  of  pork  at  $5.25  per  0.  He 
received  in  exchange  31  yards  of  sheeting  ®  $.18,  11^ 
yards  of  cloth  ®  $4.50,  and  the  balance  in  money.  How 
much  money  did  he  receive  ? 

34  A  man  expended  $140.30  in  the  purchase  of  rye  at 
$.95  a  bushel,  wheat  at  $1.37  a  bushel,  and  com  at  $.73 
A  bushel,  buying  the  same  quantity  of  each  kind ;  how 
many  bushels  in  all  did  he  purchase  ? 
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35.  A  farmer  had  150  acres  of  land,  which  be  could 
have  sold  at  one  time  for  1100  an  acre^  and  thereby  have 
gained  13900;  but  after  keeping  it  for  a  time  he  was 
obliged  to  sell  it  at  a  loss  of  $2250.  What  did  the  land 
cost  him  an  acre,  and  for  how  much  an  acre  did  he  sell  it  ? 

36.  Bought  2500  bushels  of  wheat  <^  11.40,  and  735 
bushels  of  oats  ®  $.54 ;  I  had  1470  bushels  of  the  wheat 
floured,  and  sold  it  at  a  profit  of  $435. 87 J,  and  I  sold  528 
bushels  of  the  oats  at  a  loss  of  $30.  Afterward  I  sold  the 
remainder  of  the  wheat  at  $1.25  per  bushel,  and  of  the  oats 
at  $.45  per  bushel.    Did  I  gain  or  lose,  and  how  mucli? 
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f  1.  Notation    aot) 

NUMSRATION. 


d.     DscniAL 

CUILBENCT. 


8.  BBD0GTIOir. 


1.  Defs. 


\l: 


1.  Decimal  JFh'actumi. 
Sign. 

2.  DenomiDator—- how  com  posed.- 
8.  Numerator— decimal  places  in. 

4.  Two  ways  of  writing  decimals. 

5.  Valae   of  decimal    figures — how 

determined. 

6.  Starting    point   in   notation   and 

numeration. 

7.  Principles,  1, 2,  S,  4, 5. 

8.  Rule,  I,IL 


CI,  Ourreneif, 

1.  Def&     ^  2.  Dedmal  Currency, 
1 8.  Federal  Money, 

2.  271,  272,  274,  275,  277. 

,  8.  Principles,  1, 2. 


1.  Art.  279. 

2.  280, 1.  2,  8, 4, 5. 
8.  282.    283. 

4.  284.    285,  Rule,  I,  IL 
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SYNOPSIS   FOR   REVIEW— CoirrnrtTED. 
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AXNBffipN. 

Bale,  I,  it 

5. 

SUBTRAOTON. 

Rtde,  I,  IT. 

MwnPLi^Tum, 

1.  Principle. 

«. 

!  2.  Rule. 

7. 

DmBTON.                       1 

1.  Piiocipkii,  1, 2,  & 
1  2.  Rule. 

'  1.  Jlm^^tf  IMflMEC 

i 

■ 

'  1.  Definitions.  -> 

2.  CWe.  Dednml. 

3.  Repetend. 

4.  Pare  CVrc.  2>«J. 

8. 

CXBCULATIKG 

^  5.  mxedCvrcDec 

QQ 

Decixaza. 

8.  PrinapleB,  1,  2,  B,  4 

H? 

3.  30«.    ^t//e. 

<      . 

,  4,  307.    Btile,  1.  2. 

»     ' 

1.  Quantity, 

» 

r  1.  Definitions.  - 

2.  Price. 

Q 

, 

3.  (7Mi. 

4  Aliquot  FarL 

Short  Mbthodb.    ^ 

«.  3l«.    Btde, 

■ 

9.  314.    ^t/^^. 

. 

• 

4.  315.    Bvle. 

) 

. «.  316.    Ruie. 

10 

1  ^-  I>«fi^i*i°^«-  1  2.*  B^7f  Account 
'  2.  Position  of  Debits  and  Credits.    - 

11.  AOCOUIITS  AND 
BiLLB. 


r  1.  Account 

1.  Definitions.  J  ^'  "?^**^* 

3.  Creditor* 

^  4.  J5i». 

2.  Receipt  of  a  Bill. 

3.  Mereiuitile  Abbreviations. 


DEFINITIONS. 

330.  A  Denominate  Number  is  a  coucreta 
number,  and  maj  be  either  simple  or  cotUponBd ;  S3,  8 
qnart^  5  feet  10  iBches,  etc. 

331.  A  Simple  I>enom.inate  Ifumber  consisti 
of  a  uoit  or  units  of  but  one  denomiDation ;  as,  1&  cwts, 
21  hours,  30  barrels,  etc. 

333.  A  Compound  Denominate  dumber 
consiBts  of  units  of  two  or  more  denominatioaB  of  the 
same  nature ;  as,  10  pounds  6  oaiie«S',  6  jards  SI  taei 
8  inches,  etc. 

333.  la  integral  numb^v,  and  in  d«eimals^  tile  kw 
of  increase  and  decrease  is  by  the  uniform  scale  of  10^ 
but  in  Compound  Numbera,  the  scale  varies. 

MEASXJEES. 

334.  A  Measure  is  a  standard  unit  established  hj 
ia,w  or  custom,  by  which  quantity,  such  as  extent,  dimen- 
sion, capacity,  amount,  or  value,  is  measured  or  estimated. 

Thai,  the  ttandard  unit  of  Heeeiuee  of  EzteDsim  ia  tk*  gart!; 
of  Liquid  Measure,  the  mtie  gallon  ;  of  Dry  Measare.  tbe  Wm- 
ehetkr  buAel;  of  Weight,  the  Trog  pvund,  etc,  Heuce  the  length 
of  B  pfeoe  of  doth  ts  ascert^Ded  bj  applying  the  gard  KMiBiue ; 
the  capadty  of  a  cask,  b^  the  use  of  the  joQMt  measore ;  of  a  Mb, 
bj  the  nee  of  the  lm»M  meaaiue ;  the  weight  of  s  bedf,  b;  tho 
pomtd  w^ht,  etc 
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335.  Measures  may  be  classified  into  six  kinds  J 


1.  Extension. 

2.  Capacity. 
a  Weight 


4.  Time. 

5.  Angles  or  Ares. 

6.  Money  or  Value. 


MEASURES    OF   EXTENSION. 

336.  JSdXtension  is  that  which  has  one  or  more  of 
the  dimensions  length,  breadih,  and  thickness.  It  may 
be  a  line,  a  surface,  or  a  solid. 

337*  The  Standard  Unit  of  measures  of  extension, 

whether  linear^  surface,  or  solid,  is  the  yard. 

LINEAR    MEASUEE. 

338.  Linear  or  Long  Measure  is  used  in  meas- 
uring lines  and  distances. 

339.  A  Line  has  only  one  dimension — length. 


1  Inch. 


3  Inches. 


13    Inches  (m:)  ^  1  Foot 
8    Feet  =  1  Yard 

5(  Yards,  or  |         -  t>  ^ 
l«l  Feet         f  =  1  Rod 

820    Bods  =  1  MUe 


8  Inches. 

Table. 

.   .  ft. 
.   .  yd. 

.    .  mi. 


mi. 

Td, 

ft- 

in. 

1  = 

830  = 

6280  = 

68860 

1  = 

16i= 

198 

1  = 

13 

1.  The  Inch  is  generally  divided  into  halves,  quoHers^  eighths, 
rixUenthi,  and  sometimes  into  tenihs  or  twdfiha, 

3.  Civil  and  mechanical  engineers,  and  others,  use  decimal  divi- 
sions  of  the  foo^  and  inch. 
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Otheb  Denominations. 

8  Barle7-coms,orsizes=l  Inch.    Used  by  shoemakers. 

(to  measure   the   height  of 
4  Inches  =1  Hand.     "    \     horses  at  the  shoulder. 

0  Inches  =1  Span.    Among  sailors,  8  spans  =  1  fathom. 

21.888  Inches  =:!  Sacred  Cubit. 

6  Feet  =1  Fathom.    Used  to  measure  depths  at  sea. 

130  Fathoms  =1  Cable's  Length. 

8  Feet  =1  Pace. 

1.152}  Common  Miles  =1  Geog.  Mi.    Used  to  meas.  distances  at  sea. 

8  Geographic  Miles  =1  League. 

60  Geographic,  or   )  __  ^  Deirree  ■$  ®^  La*^*^^®  ^^  a  Meridian,  or 

09.16  Statute  Miles )  (of  Longitude  on  the  Equator. 

860  Degrees  =the  Circumference  of  the  Earth. 

1.  A  Knot  is  1  geographical  or  nautical  mile,  used  to  measure  the 
speed  of  vessels. 

2.  The  geographic  mile  is  ^  of  Tiv'^^'  -nhfis  of  the  drcumferenoe 
of  the  earth.    It  is  a  little  more  than  1.16  common  milea 

340.  Cloth  Measure  is  practically  out  of  use.  In 
measuring  goods  sold  by  the  yard,  the  yard  is  divided  into 
halves,  fourths,  eighths,  and  sixteenths. 

At  custom  houses,  in  estimating  duties,  the  yard  is  divided  inta 
tevUhs  and  hundredths. 

341.  Surveyors^  Idnear  Measure  is  used  by 
land  surveyors  in  measuring  roads  and  boundaries  of  land« 

Table. 

fni.     eh,      rd,       L  in, 

1  =  80  =  820  =  8000  =  68860 
1  =  4  =  100  =  792 
1  =  25  =  198 

1  =    7.92 


7  92  Inches  =  1  Link  .    .    .  ;. 
26  Links  =  1  Bod    .    .    .  rd. 
4  Rods     =  1  Chain     .    .  eh, 
80  Chains  =  1  Mile  ...  mi. 

1.  A  Gunter^s  Chain  is  the  unii  of  measure,  and  is  4  rods,  or  66 
feet  long,  and  consists  of  100  links. 

2.  Engineers  commonly  use  a  chain,  or  measuring  tape,  100  feet 
long. 

8.  Measurements  are  recorded  in  chains  and  hundredUU. 
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SUBFACE    OB   SQTJAEE   MEASUKE. 

342.  Surface  or  Sqtuire  Me(i8ure  is  used  vji 
eomputing  areas  or  surfaces. 

343.  A  Surface  has  two  dimensions — length  and 
breadth. 


r  SQUARE  INOT 


344.  The  Area  of  a  sar&Do  is 
expressed  by  the  prodnct  of  the 
nmnbers  that  represent  these  two 
dimensions. 

346.  AS^teareisaplanefigore 
bounded  by  four  equal  side^  and 
having  four  right  angles. 

A  Square  ikdk  ia  a  squue  each  side  of  wbidi  is  1  inch  in  length. 

Tablb. 

.)  =  1  Square  Foot  ....  eq,Jt 
=  1  Square  Taid ....«;.  yd. 
=  1  Square  Bod  or  Perch  .  wq  nL,  P. 
=  1  Acre A^ 


1  ioch. 


144    Squie  Incbes  (  jgi « 
9    Square  Feet 
90}^  Square  Yards 
160    SqnareBoda 


1  =  610  =  102400  =  dO^TOOO  =  27B7SIOO  =  4014489600 

346.  Surveyors'  Square  Measure  is  used  hy 
sorrejois  in  compnting  the  area  or  contents  of  land. 

Table. 


^%  Sqnan  Links  (49,  t)                =1  P^^^e    .    .    . 

.    .    P. 

1«  Poles                                       =  1  Square  Cliain  . 

.    .    49.  dL 

10  S^nare  Chains                         —  1  Acre  ,    .    .    . 

.   JL 

e40A<sras                                         =lSqnare]II]e    , 

.    .    jg.  mi 

d6  Sqnsie  Miles  (6  nites  eqonK)  =  1  Township  .    . 

.    Tp. 

Tf^  a^  mi.      A.  «f.  dL  P. 


eq.  L 
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1.  The  ^ere  is  the  wnd  of  lantl  measare.  • 

2.  MeaBoremeDtB  at  l&ud  are  oomiiioiilj  Tecoidsd  in  tguare  nSht, 
vans,  and  hwiAredth*  of  sn  acre. 

For  Notes  and  AppIlcaUonB,  see  "MeaBarements"  (467,408). 

CUBIC    OR    SOLID    MEASURE. 

347.  Cubic  or  Solid  Meastire  ia  used  in  com- 
pntmg  the  contents  or  volume  of  Eolida. 

34S.  A  Solid  or  Sody  has    three   dimensiODB — 
length,  breadth,  and  thickness. 

349.  The  Tblunie  of  a  bodj  ia  erpr^sed  by  the 
product  of  the  numbera  th&t  represent  these  dimensions. 

3d0*  A  Cube  is  a  body 
bounded  by  six  eqnal  squares, 
caHedJaces. 

The  HidsB  of  tbese  BqaatM  are 
called  the  edges  of  the  cube. 

A  Cubit  Tnth  ia  a  cube  each 
ride  of  wiiieh  is  1  irtdi  in  length. 


1738  CaMc  In,  (eu.  in.)  =  1  ChIdIc  Ft.    eii.fi.  1  eu.  yd.  m.ft.  en.  in. 
87  Cuhic  Pt  =1  Cahic  Td.   eu.  yd.  I      1   =   27  ^  46656 

351.  Wood  Measure  is  used  to  measnre  wood  and 
rongh  stone. 

Table. 

le    CobicFeet  =  1  Cord  Foot cd.ft 

8    Cotd  Feet,  oi 
128    CnbioFeot 

)  Perch  of  Stone,  [  „  , 

For  Notea  and  Applicatloiia.  see  "  Meaanremanta  "  (.IT^tr^tTv 
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OXA.Z,     KXKBCtBBB. 

3SZ.  !•  How  many  incliea  in  3  feet  ?    In  2  ft.  6  in.  f 

2.  Hdv  many  feet  in4Sin.?    ]bi67in.P    In  75  in.  ? 

3.  In  5  yd,  how  many  feet?    In  OJ  yd-?    In  7i  yd-? 
4^  How  many  qtutrtere  in  3  yd  S  qr.  ?  Eighths  in  6  qr.? 

5.  At  6  cents  a  qnarter,  what  cost  3  yd  3  qr.  of  cord  ? 

6.  How  many  yards  in  96  in.  ?    In25ft.?   InlOSin.? 

7.  In  22  yd,  how  many  rods  ?   In  3  rd,  how  many  ft  ? 

8.  If  a  vessel  sail  4  leagaes  an  hour,  how  many  honis 
will  she  be  in  suling  75  miles  ? 

9.  How  high  is  a  horse  that  measnres  16  bands? 

10.  How  many  fethoms  deep  is  a  body  of  water  tiiat 
reqnires  45  ft  of  line  to  measnie  it  ? 

11.  A  Tessel  ennk  in  9^  fathoms  of  water:  what  was 
the  depth  of  the  water  in  feet? 

13.  What  part  of  a  foot  are  9  in.?  Of  a  yard  are  12  in.  ? 

13.  How  many  rods  is  i  of  a  mile  ?    }?    i?    f? 

14  What  part  ofa  mile  are  80  rods?    33  rd-P   Urd.? 

15.  At  H  a  foot,  what  will  6  yd.  1  ft.  of  lead  pipe  cost? 

1&  What  part  of  a  mile  areSOch.?    Are60ch.? 

IT.  At  ({  a  rod,  what  wiD  it  cost  to  dig  a  trench  }  of  a 
mile  long? 

IS.  How  many  aqoare  yards  in  54  sq.ft.?    InSlsq.ft.? 

19.  In  a  piece  of  sine  12  in.  long  and  9  in.  wide,  how 
many  sqnare  inches  ? 
■  SO.  Knd  the  difference  of  6  ft  square,  and  6  eq.  ft  ? 
^■t.  In  a  lot  12  rd  long  and  10  id.  wide,  how  many 

r?    What  part  of  an  acre  ? 
many  yards  of  carpeting  a  ywd  wide,  viD 
Moor  15  ft  long  and  12  ft  wide  ? 
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33.  What  will  it  cost  to  pave  a  court  10  ft.  by  16  ft.,    . 
at  $.50  a  square  foot  ? 

24.  At  20  cents  a  square  yard,  what  will  it  cost  to  paint 
a  ceihng  18  ft  by  10  ft.  ? 

25.  How  many  cubic  feet  in  2  cu.  yd.  ?    In  3  cu.  yd.  ? 

26.  How  many  cubic  inches  in  1  cu.  ft.  20  cu.  in.  ? 

27.  What  part  of  a  cubic  yard  are  9  cu.  ft.?  Are  12  cu.  ft? 

28.  How  many  cubic  feet  in'3  cd.  ft.?    In  4  cd.  ft.  ? 

29.  In  J  of  a  cord,  how  many  cord  feet?    Cubic  feet? 

30.  In  2  perch  of  stone,  how  many  cubic  feet? 

31.  How  many  cubic  inches  in  a  10  inch  cube  ? 

32.  What  is  the  difference  between  4  cubic  inches,  and 
a  4  inch  cube  ? 

33.  How  many  blocks,  each  containing  1  cu.  ft.,  are 
equal  to  a  block  6  ft.  long,  5  ft.  wide,  and  3  ft.  thick? 

MEASUEES    OF    OAPAOITT. 

353*  Capacity  signifies  extent  of  room  or  space. 

354.  Measures  of  capacity  are  divided  into  two  classes ; 
Measures  of  Liquids  and  Measures  of  Dry  Substances. 

355.  The    Units  of  Capacity  are  the   Gallon   for 
Liquid,  and  the  Bushel  for  Dry  Measure. 

LIQUID    MEASUBE. 

356.  Idquid   Measure   is   used   in   ipeasuring 
liquids. 


Table. 

4  GiUs  [gi.)  ==  1  Pint .  .  .  pt. 
2  Pints  =  1  Quart  .  .  qt. 
4  Quarts      =  1  Gallon  .    .  gal. 


gdL    0.    pt,    gi, 
1  =4  =  8  =  83 
1=3=    8 
1=.  4 


192  DEKOMIKATE     KUMBEBS. 

In  estimating  the  capacity  of  cisterns,  reseryoirs,  etb. 

Khd.  bbl,  gal.  qt.  p^, 
9H  GaL  =  1  Barrel  .  .  .  m.  i  1  =  2  =  63=252  =  504 
63    GaL  =  1  Hogsliead  .    .  hhd.     I  1  =:  31}=  126  =  252 

1.  The  barrel  and  hogrghead  are  not  fixed  measares,  but  rnrj 
wlien  used  for  commercial  purposes. 

2.  The  tieice,  hogshead,  pipe»  butt,  and  tun  are  the  names  of 
casks,  and  do  not  express  any  fixed  measures.  Thej  are  usually 
gauged,  and  have  their  capacities  in  gallons  marked  on  them. 

357.  Apothecaries^  Fluid  Measure  is  used 
in  prescribing  and  in  componnding  liquid  medicines. 

Table. 

60  Minims,  or  drops  (IQ.)  =  1  Fluidrachm    .    .  /3 . 

8  Fluidrachms  =  1  Fluidounce     .     .  /5 . 

16  Fluidounces  =  1  Pint 0. 

8  Pints  =  1  Gallon  ....     Cong, 

Cong.  1  =  0.  8  =/S  128  =/3  1084  =  Ttl  61440. 

1.  Cong,t  for  eongius,  is  the  Latin  for  gallon;  0.,  for  odarius^  \a 
the  Latin  for  one-eighth. 

The  minim  is  equivalent  to  a  drop  of  water.  A  pint  of  water 
weighs  a  pound. 

Drops  are  indicated  m  a  physidan's  prescription  bj  gtt. 

The  symbols,  as  in  Apothecaries'  Weight,  precede  the  numbei» 
to  which  they  refer ;  thus,  0,  3  /§  6,  is  3  pints  6  fluid  ounces. 

DRY    MEASURR 

358.  Dry  Measure  is  used  in  measuring  dry  arti* 
desy  such  as  grain^  frait^  roots^  salt,  etc 

Table. 


Im.  pk.    qt.     pt. 

2  Pints  (pt.)  =  1  Quart    . 

.  gt. 

1  =  4  =  32  =  64 

8  Quarts        =  1  Peck     . 

,  pk. 

1  =    8  =r  16 

4  Pecks         =  1  Bushel . 

.  bri. 

1=   9 

Fi^NoteB  and  Applications,  see  "  Measurements  "  (482), 
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359.  1.  How  many  gills  in  3  pints  ?    In  2  qt  1  pi  f 
2.  How  many  pints  in  1  gaL  ?    In  1  gal.  2  qt.  1  pt.  ? 
8.  In  36  pints,  bow  many  quarts  ?   How  many  gallons? 
4*  What  part  of  a  quart  are  6  gL  ?  What  part  of  a  gallon  ? 

5.  What  part  of  2  gaL  are  4  pints?    Are  8  pt.  ?    2  qt.  ? 

6.  How  many  gills  in  ^^  of  a  quart  ?    In  ^  of  a  gallon  ? 

7.  How  many  pints  in  64  gills  ?    How  many  quarts  ? 
Gallons? 

8.  How  many  flnidrachms  in  5  fluidounces  ? 

9.  How  many  pint  bottles  will  be  required  to  hold  3  gaL 
1  qt.  of  syrup  ?    2  gal.  3  qt.  ? 

10.  At  5  cents  a  pint,  what  will  2  gal.  of  milk  cost  ? 

11.  If  10  gal.  2  qt.  are  drawn  from  a  barrel  of  yinegari 
how  many  gallons  remain  ? 

12.  If  a  gaUon  of  wine  cost  16,  what  will  3  pt.  cost  ? 

13.  How  many  barrels  can  be  filled  from  20  hogsheads  ? 

14.  At  20  cents  a  quart,  how  many  gallons  of  molasses 
will  $4  buy?    $6?    $5.60? 

15.  How  many  pints  in  6  quaarts  ?    In  2  pk.  1  qt.  ? 

16.  How  many  quarts  in  3  pk.  6  qt.  ?     In  1  bu.  2  pk.  ? 

17.  In  96  qt.,  how  many  pecks  ?     How  many  bushels? 

18.  What  part  of  5  bu.  are  5  pk.  ?  Of  1  bu.  are  12  qt  ? 

19.  How  many  quart  boxes  will  1  bu.  2  pk.  6  qt.  fill  ?  • 

20.  At  20  cents  a  quart,  what  will  J  bu.  of  plums  cost? 

21.  At  5  cts.  a  pt.,  what  is  a  bushel  of  chestnuts  worth  ? 

22.  At  13.20  a  bushel,  how  many  quarts  of  peanuts  can 
be  bought  for  |2  ? 

23.  Bought  \  bu.  of  chestnuts  for  $1^,  and  sold  them 
for  8  cents  a  pint  ?    What  was  the  gain  ? 
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MEASUEES   OF   WEIGHT. 

360.  Weight,  on  the  earthy  is  the  measure  of  gravity, 
and  varies  according  to  the  quantity  of  matter  a  body 
contains.    « 

361.  The  Standard  Unit  of  weight  is  the  Troy 
pound  of  the  MifU,  and  contains  5760  grains. 

TROY   WEIGHT. 

363.  Troy  Weight  is  used  in  weighing  gold,  silver, 
and  jewels^  and  in  philosophical  experiments. 

Table. 

lb,     oz.     pwi,       gr. 
24  Grains  {gr,)       =  1  Pennjrweight.    pwt. 
^Pennyweights  =  1  Ounce   .    .    .    oz, 
12  Ounces  =  1  Pound  ,    ,    .    lb. 


1  =  12  =  240  =  5760 

1  =    20  =    480 

1  =     24 


A  Carat  is  a  weight  of  about  3.2  Troy  grains,  and  is  used  to  weigh 
diamonds  and  precious  stones. 

The  term  carat  is  also  used  to  express  Wiefimness  of  gold,  and 
means  a  tio&ntyfourth  part.  Thus,  gold  is  said  to  be  18  carats  fine, 
when  it  contains  18  parts  of  pure  gold,  and  6  parts  of  alloy,  or  baser 
metal. 

APOTHECAEIES'   WEIGHT. 

363.  Ai^othecaries^  Weight  is  used  by  physicians 
and  apothiBcaries  in  prescribing  and  mixing  dry  medicines. 

Table. 

20  Grains  {gr,  xx)   =  1  Scruple «5.,  or  3.    ~ 

8  Scruples  Oiij)   =  1  Dram dr.,  or  3. 

8  Drams  ( 3  viij)    =  1  Ounce «8.,  or  | . 

12  Ounces  ( %  xij)    =  1  Pound lb„  or  ft. . 

lbl=  5 12=  3  96=  3288  =  gr.  5760. 

1.  Medicines  are  bought  and  sold  by  Avoirdupois  Weight 

2.  The  pound,  ounce,  and  grain  are.  the  same  as  those  of  Troy 
Weiffbt,  the  ounce  being  differently  divided. 
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8.  PhyBidaiiB  write  prefwriptions  according  to  the  Roman  nota- 
tion, nsing  small  letters,  preceded  by  the  symbols,  writing  j  for  i, 
when  it  terminates  a  number.  Thus,  6  ounces  is  written,  ^  vj  • 
8  dr.,  3  viij  ;  14  sc.,  3xiv.,  etc. 

4  ]^  is  an  abbreviation  for  recipe,  or  take ;  ft,  aa.,  for  equal  quan' 
titles ;  ij.  for  2 ;  «i.  for  9emi,  or  half;  gr.  for  grain ;  P.  for  partmtla, 
or  little  part ;  P.  esq.  £Dr  equal  parts ;  q.  p.,  as  much  as  you  please. 

AVblEDUPOIS   WEIGHT. 

364.  Avoirdupois  Weight  is  used  for  weighing 
all  coarse  and  heavy  articles. 

Table. 


1=20=2000=82000 
1=  100=  1600 

1=    le 


16  Ounces  (00.)        =1  Pound  ,    ...  lb. 

100  Pounds  =1  Hundred- weight  etut. 

20  Cwt.,  or  2000  lb.=l  Ton T. 

1.  The  Ovnee  is  often  divided  into  hahee,  quarters,  etc. 

2.  The  long,  or  gross  ton,  hundred-toeight,  and  quarter  were  for' 
merly  in  common  use ;  but  they  are  now  seldom  used,  except  in 
estimating  duties  at  the  U.  S.  Custom  Houses,  and  in  weighing  a 
few  of  the  coarser  articles,  such  as  coal  at  the  mines,  etc. 

Loi^Q  ToK  Table. 

T.  ewt.  qr.     tb.        oz. 


16  Ounces  =  1  Pound  .  Jb. 

28  Pounds  =  1  Quarter  .  qr. 

4  Quarters  =  1  Hund.  .  cwt. 

20  Cwt.,  or  2240  lb.  =  1  Ton     .  .  T. 


1=20=80=2240=35840 

1=  4=  112=  1702 

1=    28=    448 

1=      10 


8.  Both  custom  and  the  law  of  most  of  the  States  make  100  pounds 
hundred-weight, 

365.  The  following  denominations  are  also  in  nse : 

100  Pounds  of  Grain  or  Flour  make    1  Cental. 


100 

<t 

Dry  Pish 

M 

1  QuintaL 

100 

(( 

Nails 

(( 

IKeg. 

196 

<( 

Flour 

"    » 

1  Barrel. 

200 

u 

Pork  or  Beef 

«< 

I  Barrel. 

280 

(t 

Salt  at  N.  Y.  S. 

works 

(( 

1  Barrel 

240 

1* 

liime 

4( 

\Q2«3^. 
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366.  The  weight  of  the  bushel  of  certain  grains  and 
roots  has  been  fixed  by  statute  in  many  of  the  States ; 
and  these  statute  weights  must  govern  in  buying  and  sell- 
ing,  unless  specific  agreements  to  the  contrary  arc  made. 

Table  of  Avoirdupois  Pounds  in  a  Bushel, 

As  prescribed  by  statute  in  the  several  States  named. 


COMMODITIBS. 


Barley 

BeanH 

Blae  Grass  Seed.. 

Buckwheat 

Castor  Beans 

Clover  Seed 

Dried  Apples 

Dried  Peaches.... 

Flax  Seed 

Hemp  Seed 

Indian  Com 

Indian  Com  in  ear 
Indian  Com  MeaL 

Mineral  Coal 

Oats 

Onions 

Potatoes 

Rye 

Rye  Meal 

Salt 

Timothy  Seed 

Wheat 


t 


50 


40 


52 


45 


32 


56 


28 


60 
54  56 


60  56 


I 


56 


48 
60 
14 
40 
46 
60 
24 
33 
65 
44 
52 
70 
48 
80 
82 

m 

60 
54 


45 


60  60 


I 

J2 


48 
60 
14 
50 
46 
60 


43  43 
60.60 
1414 
52  52 
48    ' 


60 


25  24 
33  33 
56  56 

44  44 
56  50 
68  68 
50 

70  80 
32^85 
48  57 

eoJBo 

56:56 


50,60 
45  45 
60  60 


60 


66 
44 
56 

50 

33i 
57 
60 
56 

50 
45 
60 


82 


56 

60 
32  30 

60 


32 


60 


50 


46 


46 


56 

60 

32 
62 

56 
50 


60 


I 


48 


42 

60 
28 
28 


66 


82 


56 


48 


4S 

60 
28 
28 


66 


66 


50 
45 
60  60,60 


48 
60 
14 
62 
46 
60 
24 
83 
66 
44 
62 


80 
86 
57 
60 
56 


I 


80 


60 


5» 

5? 


48 


60 


64 


65 


66 


80 

60 

66 


60 


I 


48 
60 

48 

60 


65 


58 


32 

60 
56 


48 


60 


66 


56 


82 


56 


56 
44 
60,60 


46 


42 

60 

28 
28 


66 


84 

60 
56 


.2 

IS 


47 


48 


66 


32 


56 


60  60 


I 
I 


60 


60 
80 

80 


••a 

I 


4645 


46 


66 


82 

60 

66 


60 


42 

60 
28 
28 


48 


43 

60 
28 
28 
66 


66  66 


86 

50 
60 


60 


6666 


60 


46 

60 


1.  In  Pennsylvania  80  lb.  coarse,  70  lb.  ground,  or  62  lb.  fine  salt 
make  1  bushel ;  and  in  Illinois,  50  lb.  common,  or  55  lb.  fine  salt 
make  1  bushel. 

2.  Id  Maine  64  lb.  of  ruta-baga  turnips,  or  of  beets  make  1  bushcL 
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367.  1.  How  many  grains  iii  3  pwt.  ?    In  36? 

2.  How  many  ounces  in  60  pwt.  ?  In  100  pwt.  ?  120  pwt.  ? 

3.  How  many  ounces  in  5  lb.?  In  3  lb.  10  oz.?  4^  lb.? 

4.  How  many  ounces  in  40  drams ?  In  64 dr.?  120  dr.? 

5.  How  many  pounds  in  36  oz.?    In  70  oz.?     110  oz.? 

6.  How  many  scruples  in  10  drams  ?    In  80  grains  ? 

7.  What  will  a  gold  chain,  weighing  1  oz.  12  pwt.,  cost 
(it  $1  a  pennyweight  ? 

8.  What  part  of  a  pound  Troy  are  4  oz.?   6  oz.?  8  oz.? 

9.  How  many  parts  of  pure  gold  in  a  ring  16  carats  fine  ? 

10.  How  many  powders  of  8  grains  each,  can  be  made 
from  half  an  ounce  of  medicine? 

11.  How  many  tablespoons,  each  weighing  2  oz.,  can 
be  made  from  2  lb.  10  oz.  of  silver? 

12.  How  many  pills  of  gr.  5  each  can  be  made  from  3  1 
32  of  calomel? 

13.  What  is  the  value  of  a  gold  bracelet  weighing  3  oz. 
15  pwt.,  at  $20  an  ounce  ? 

14.  How  many  ounces  in  4  lb.  Avoir.  ?    In  6  lb.  6  oz.? 

15.  How  many  pounds  in  7  cwt.  ?    In  8 J  cwt.  ? 

16.  How  many  cwt.  in  600  lb.  ?  In  350  lb.?  In  875  lb.? 

17.  In  3  T.,  how  many  hundred-weight  ?  How  many  lb.? 

18.  Wliat  part  of  a  cwt.  are  25  lb.  ?    60  lb.  ?    75  lb.  ? 

19.  How  many  cwt  in  J^  of  a  ton?    In  ^  of  a  ton? 

20.  How  many  tons  are  50  cwt.  ?    80  cwt.  ?    95  cwt.  ? 

21.  What  will  a  ton  of  hay  cost,  at  1  cent  a  pound? 

22.  At  8  cents  an  ounce,  what  will  2^  lb.  of  licorice  cost  ? 

23.  What  will  J  lb.  of  candy  cost,  at  3  cents  an  oz.  ? 

24.  At  12  a  bushel,  what  must  be  paid  for  2  bags  of 
wheskU  each  containing  120  lb.  ? 
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368.        SYNOPSIS    FOE    KEVTEW. 

^  1    DFTn-WTTrmffR  i  ^'   Denominate  Number.      2.    Simple 

* )     Number.    8.  Comp.  Denom.  Number 

1.  DEFnrrnoN  of  Mbasubb. 

&  Clabsification. 

'  1.  For  what  used. 

1.  LiNBAB  MBAB- 
UBB. 


o 


OQ 

g4 


o 

QQ 


» 

o 

QQ 

OS 

P 
GQ 

;^ 

% 

o 

o 

00 


2.  Squabb  Mbab- 

URB. 


8.  Cubic  Mbab- 

T7BB. 


2.  Table. 

8.  Other  Denominationa. 

4  Snnreyors'  Ldnear  Meaa. 

1.  For  what  used. 
( 1.  Surface, 

2.  Defe.  \  2.  Area, 
\  8.  Square, 

8.  Table. 

4  Surveyors'  Square  Meaa. 

1.  For  what  used. 

^  ,  j  1.  Solid,   2.  ra 

Def&  i 

3.  Table. 
1.  For  what  used. 

1  2.  Table. 


II 


time,    8.  Cube, 


I 


n 


§ 


id 


4  Wood  Mblas- 

XJBB. 

1.  Dbfjlnitiob  of  Capacitt. 

2.  Unttb  of  Capacity. 

1.  For  what  used. 
Table. 
Apoth.  Fluid  Measnie 

il.  For  what  used. 
2.  Table. 

1.  Dbflnition  of  Wbioht. 

2.  Standabd  Unit. 


8.  LiquiD  Mba»- 

UBE. 

4  Dbt  Mbasitbb. 


(3. 


8.  Troy  Wbight.  \  I'  J?!^' 7^*  ""^ 

i  2,  Table. 

j  1.  For  what  used. 

(2. 


l 


4  Apothbcabies 
Wbight. 

&  Ayoibdtifoib 
Wbight. 


la. 


Table. 

For  what  used. 


\ 


TIME 
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MEASUEES    OF   TIME. 

369.  Time  is  a  measured  portion  of  duration. 

370.  The  Unit  of  measure  is  the  mean  solar  day. 

Table. 


60  Seconds  {sec.) 
60  Minutes 
24  Hours 
7  Days 

865  Days,  or 

12  Calendar  Months 

866  Days 
100  Years 


\- 


1  Minute min, 

1  Hour hr, 

1  Day  ......  da. 

1  Week wk* 


1  Common  Year 


yr.     mo. 


da. 


=  1  Leap  Year 
=  1  Century     * 

hr. 


yr. 
yr, 

a 


mm. 


see. 


1  __  12  =  i  ^^  =  ^'^^  =  525600  =  31536000 
1  866  =  8784  =  527040  =  31622400 

In  most  business  transactions  30  days  are  considered  a  month,  and 
12  months  a  year.    Four  weeks  are  sometimes  called  a  lufiar  month. 
The  calendar  year  is  divided  as  shown  in  the  diagram : 

1.  The  8olar  Bay  \b 
the  interval  of  time 
between  two  succes- 
sive passages  of  the 
sun  across  the  meri- 
dian of  any  place. 

2.  The  Mean  Solar 
Day  is  the  mean  or 
average  length  of  aU 
the  solar  days  in  the 
year. 

3.  The  avU  Day, 
used  for  business  pur^ 
poses  and  which  cor- 
responds with,  the 
mean  solar  day  ^begins 
and  ends  at  12  o'clock^ 
midnight.    A.M.  de-  866  or  886  days. 

notes  the  time  before  noon ;  M.t  at  noon ;  and  P.M..^  ^t\ATtL<wsfiu 
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4.  The  Solar  Tetir  is  exactly  866  da.  5  br.  48  mio.  49.7  sec. 

6.  The  Oommon  Tear  consists  of  365  da.  for  8  successive  years, 
every  fourth  yeax  containing  866  da.,  one  day  being  added  for  the 
excess  of  the  solar  year  over  865  da.  This  day  is  added  to  the  numth 
of  Febroary,  which  then  has  29  da.,  and  the  year  is  called  Leap-year, 

371.  The  following  rule  for  leap  year  will  render  the 
calendar  correct  to  within  1  day,  for  a  period  of  4000  years 

I.  Every  year  exactly  divisible  by  4  is  a  leap  year,  the 
centennial  years  excepted  ;  the  other  years  are  common  years* 

Thus,  1876  is  a  leap  year,  but  1877  is  a  common  year. 

n.  Every  centennial  year  exactly  divisible  by  400  is  a 
leap  year;  the  other  centennial  years  are  common  years. 

Thus,  the  year  2000  is  a  L.  year,  bat  1800  and  1900  are  com.  years. 


OmCULAR   MEASURE. 

37!8#  Circular  or  Angular  Measure  is  used  in 
measuring  angles  and  arcs  of  circles,  in  determining  lati- 
tude and  longitude,  the  location  of  places  and  vessels,  etc. 

373*  The  Unit  is  the  Degree,  which  is  yj^  part  of 
the  circumference  of  any  circle. 

374.  A  Circle  is  a  plane 
figure  bounded  by  a  curved 
line  every  point  of  which  is 
equally  distant  from  a  point 
within  called  the  Center. 

375.  The  Circumfer- 
ence of  a  circle  is  the  line 
that  bounds  it. 

376.  An  Arc  is  any  part 
of   the    circumference;     as 
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377.  An  Angle  is  the  difference  in  the  direction  of 
two  lines  proceeding  from  a  common  point  called  the  wr- 
tex.    Thna,  A  0  D  and  D  C  B  Fia.  2. 

are  angles^  and  C  is  their  vertex.  ? 

378.  A  Might  Angle  is 
formed  hy  drawing  one  line  per- 
pendicular to  another.  Thus, 
A  C  E  and  E  C  B  are  right  angles,  a. 

379.  A  Degree  is  one  of  the  360  equal  parts  into 
which  the  circumference  of  a  circle  is  supposed  to  bd 
divided.  Thus,  E  and  B  (Pig.  1)  are  at  the  distance  of 
90%  or  a  right  a7igle  from  each  other,  the  vertex  being  at 
the  center  of  the  circle. 

380.  The  Measure  of 
an  Angle  is  the  arc  of  the 
circle  included  between  its  sides. 
Thus,  the  arc  D  B  (Fig.  3)  is  the 
measure  of  the  angle  DOB. 


Fig.  3. 


ti 


60  SccondB  ('0      =  1  Minute 
60  MiBdtes  =  1  Degree 

80  Degrees  =  1  Sign  . 

la  Signs,  or  860**  =  1  Circle 


Table. 

dr.  8, 
1=12=860=21600=1296000 
1=  30=  1800=  109000 
8,  1=   60=   860 

Cir,  1=    60 


1.  A  Seiui^Circufn,  is  one-half  of  s^  drcxunfeTewse,  or  180'. 

2.  A  Qutidrant  is  one-fourth  of  a  circumference,  or  90*". 
8.  A  Sextant  is  one-sixth  of  a  circumference,  or  60". 

4.  A  Sign  is  one-twelfth  of  a  circumference,  or  80**. 

5.  A  degree  varies  with  the  size  of  the  circle ;  thus,  a  degree  of 
long,  at  the  Equator  is  69.16  statute  miles,  at  30**  of  latitude  It  is 
69.81  mi.,  at  60°  of  latitude  it  is  84.53  mi.,  and  at  90^  it  is  nothing. 

6.  A  minute  of  the  earth's  drcumierence  is  called  a  geogra\ihi<^ 
or  nautical  mile«  and  is  a  small  fraction  leBa\.\i&\i\A^C)MS»&0ii.'vsK&K^ 
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COUNTING. 

381.  The  following  table  is  used  in  counting  certain 
classes  of  articles : 

12  Units  or  things  =  1  Dozen    .    .  .  do9. 

12  Doaen  =  1  Gross     .    .  .  gra, 

12  Gross  =  1  Great  Gross  .  G.  gro. 

20  Units  or  things  =  1  Score     ,    ,  .  8c, 

1.  TtDO  things  of  a  kind  are  often  called  a  pair^  and  nx  things  « 
tet;  aABk  pair  of  horses,  a  «et  of  chairs,  spoons,  etc. 


PAPEB. 
382*  The  denominations  of  the  following  table  are  used 


in  the  paper  trade: 

24  Sheets     =  1  Quire. 
20  Quires      =  1  Ream. 

2  Beams     =  1  Bundle. 

5  Bundles  =  1  Bale. 


IBale 
1  Bundle 
1  Beam 
1  Quire 


5  Bundles. 

2  Reams. 
20  Quires. 
24  Sheets. 


BOOKS. 

383.  The  terms  folio,  quarto,  octavo,  etc.^  indicate  the 
number  of  leaves  into  which  a  sheet  of  paper  is  folded. 


When  a  sheet  if 
folded  into 

The  book  is 
c&Ued 

And  1  sheet  of 
paper  makes 

2  leaves 

a  Folio, 

4  pp.  (pages). 

4      " 

a  Quarto  or  4to, 

8  « 

8      « 

an  Octavo  or  8vo, 

16  " 

12      " 

a  Duodecimo  or  12mo, 

24  " 

16      " 

a  16mo, 

82  " 

18      * 

an  18mo, 

86  " 

Clerks  and  copyists  are  usually  paid  by  the  folio  for  making 
eopies  of  legal  papers,  records,  and  document& 

72  words  make  1  folio,  ot  ft\i%Q(l  oC  oommon  law. 
90  **  1  **  ^Dsa^^T^. 
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384.  1.  How  many  seconds  in  ^  min.  ?    In  f  miiL  t 

2.  How  many  minutes  in  120  sec.  ?    In  180  sec.  ? 

3.  Ht)w  many  hours  in  90  min.  ?    In  200  min.  ? 

4.  How  many  hours  in  2  da.  ?    In  3f  da.  ?    In  5^  ds^ 

5.  How  many  hours  from  6  a. m.  to  5  p.m.? 

6.  In  4  wk.  3  da.,  how  many  days?    In  5  wk.  4  da. f 

7.  How  many  minutes  from  10  min.  past  9  o'clock  to 
25  min.  past  10  a.  m.  ? 

8.  How  much  time  from  20  minutes  before  11  A.  m.  to 
half  past  10  o'clock  p.  m-  ? 

9.  Which  of  the  months  have  30  da.  each  ?  31  da.  each  ? 

10.  How  many  days  from  Jan.  1  to  March  5,  inclusive  ? 

11.  How  many  days  from  May  10  to  July  16,  inclusiye  ? 

12.  Which  of  the  following  are  leap  years,  and  which 
are  common  years :  1874  ?  1876  ?  1880  ?  1886  ?  1900  ? 

13.  How  many  centuries  and  years  since  the  birth  of 
Christ? 

14.  How  many  leap  years  in  every  century  ? 

15.  How  many  degrees  in  }  a  circle  ?  In  J  ?  In  J  ?  In  |  ? 

16.  How  many  geographic  miles  in  2°  ?  In  3°  ?  In  4°  ? 

17.  How  many  common  miles  in  6  geo^aphic  miles? 

18.  How  many  degrees  in  360  nautical  miles  ? 

19.  How  many  degrees  in  ^  a  quadrant  ?  In  |^ a  sextant? 

20.  How  many  degrees  in  ^^  of  a  circumference  ? 

2L  What  part  of  a  circumference  are  60°?  90°?  180°? 

22.  How  many  dozens  in  2|  gross  ?    In  3|  gro.  ? 

23.  How  many  dozens  in  ^  of  a  great  gross  ?    In  }? 

24.  How  many  score  in  100  ?  Pairs  in  50  ?  Sets  in  75  ? 

25.  In  1  B.  of  paper,  how  many  reams  ?    How  many 
quires? 
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26.  How  many  eggs  in  5 J  dozen?    In  12  doz.  and  7  ? 

27.  How  many  quires  of  paper  in  ^  a  ream?    In  3 J  rm.? 

28.  How  many  years  in  4  score  years  and  10  ? 

29.  How  many  sheets  of  paper  will  be  required  to  make 
%  12mo  book  of  320  pages  ?    Of  4d0  pages  ? 

'  30.  How  many  sheets  will  be  required  to  make  a  quartc 
5ook  of  144  pages ?    Of  240  pp.?    Of  360  pp.? 

3L  How  many  16mo  books  will  the  paper  for  1  quariu 
book  make? 

MEASUEES    OF   VALUE. 

385.  Money  is  the  measure  of  the  value  of  things^ 
and  is  used  as  a  medium  of  exchange  in  trade. 

386.  Specie  or  Coin  is  metal  struck^  stamped^  or 
pressed  with  a  die,  to  give  it  a  fixed  legal  value,  and 
authorized  by  Government  to  be  used  as  money. 

387.  Paper  Money  consists  of  bills  and  notes  duly 
authorized  by  Government  to  circulate  as  substitutes  for, 
or  representatives  of,  money. 

388.  Currency  is  a  term  applied  to  all  kinds  of 
money  employed  in  trade  and  commerce,  both  of  coin  and 
paper. 

389.  A  Mint  is  a  place  in  which  the  coin  of  a  coun- 
try or  government  is  manufactured. 

390.  An  Alloy  is  a  metal  compounded  with  another 
jf  greater  value.  In  coinage,  the  less  valuable  or  baser 
metal  is  not  reckoned  of  any  value. 

Gold  and  silver,  in  a  pore  state,  are  too  soft  for  ooinage ;  hence 
they  are  hardened  by  compounding  them  with  an  alloy  of  baser 
metal,  while  their  color  and  other  valnable  qualities  are  not  im-, 
paired. 
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TTSriTBD    STATES   MONEY. 

.    391.  United  iStates  Money  is  the  legal  currency 
of  the  United  States^  and  is  sometimes  called  Federal 
Money, 
392.  The  Unit  of  U.  S.  Money  is  the  Gold  Dollar. 

Table. 


10  Mills  {m.)  =  1  Cent    .  .  et, 

10  Cents        =  1  Dime  .  .  d, 

10  Dimes       =  1  Dollar.  .  |. 

10  Dollars     =  1  Eagle  .  .  M 


1  =  10  =  100  =  1000  =  10000 

1  =    10  =    100  =    1000 

1  =     10  =      100 

1=       10 


Federal  money  was  adopted  by  Congress  in  1786.  Preyious  to 
this,  poonds,  shillings,  and  pence  were  in  use.  There  is  no  coin  for 
the  miU. 

393.  The  Coin  of  the  United  States  consists  otgold, 
silver,  nickel,  and  bronze,  and  is  as  follows: 

394.  Gold.  The  double-eagle^  eagle,  half-eagle^ 
qnarter-eagle,  thi-ee-doUar  and  one-dollar  pieces. 

395.  Silver.  The  Trade-^oWsn,  one-dollar,  half-dol- 
lar, quarter-dollar,  twenty-cent,  and  the  ten-cent  pieces. 

396.  Nickel.    The  fiye-cent,  and  three-cent  pieces. 

397.  JSroni^e.    The  one-cent  piece. 

1.  The  half-dime  and  three-cent  pieces,  the  bronze  two-cent,  and 
the  nickel  one-cent  pieces  are  no  longer  coined. 

2.  The  Trade-dollar  weighs  420  grains,  and  is  designed  solel v  for 
purposes  of  commerce  and  not  for  currency.  The  legal-tender  doUai 
weighs  412}  grains. 

a  The  Standard  purity  of  the  gM  and  gUver  coins  is,  9  parts  (.9) 
pore  metal,  and  1  part  (.1)  aUoy.  The  alloy  for  gold  coins  is  sUvef 
and  copper,  the  silver,  by  law,  not  to  exceed  ^  of  the  whole  alloy. 
The  aUoy  '•f  m^om*  coins  is  pwre  copper, 

4.  The  floe  and  three  cent  pieces  consist  of  8  parts  (.75)  copper, 
and  1  part  (.25)  nickel. 

5>  The  07ie  cent  piece  consists  of  .95  ^pper ,  luid  .0^  <A  iAS\i^  vsA  >^cc^v 
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CANADA   MONEY. 

398.  Cannda  Money  is  the  legal  currency  of  the 

■ 

Dominion  of  Canada^  and  is  a  decimal  currency. 

The  denominations  are  dollars,  eerUs,  and  mills,  said,  have  the  saiutt 
nominal  value  as  the  correspoDding  denominations  of  U.  S.  Money. 

399.  The  Ck}in  of  the  Dominion  of  Canada  is  siher  and  brom» 

400.  The  Silver  Ckrina  are  the  fifty-cent,  twenty-five-cent^ 
ten-ceDt,  and  five-oent  pieces. 

401.  The  Brotize  Coin  is  the  one-cent  piece. 

1.  The  gold  coins  in  use  are  the  Sowreign  and  the  Half-BaDereign^ 

2.  The  intrinsic  value  of  the  50-C6nt  piece  in  United  States  coin 
Is  about  461  cents,  of  the  25-cent  piece  28^  cents.  In  ordinaiy 
business  transactions,  they  pass  the  same  as  United  States  coin. 

ENGLISH    MONEY. 

402.  English  or  Sterling  Money  is  the  legal 
currency  of  Great  Britain. 

403.  The  Unit  of  Eng.  Money  is  the  Pound  Sterling. 

Table. 

4  Farthings  {far.)  =    1  Penny    .    .    .    .  d. 
12PeDce  =    1  Shilling.    .    .    .  «. 

20ShiUinR8  ^  n  Sovereign,  or  .    .  sao. 

\  1  Pound   ....£. 

The  value  of  a  Sovereign  in  United  States  money  is  $4.8665. 

The  character  for  pound  (£)  is  written  before  Integers ;  5  pounds 
;=£5. 

Other  Denominatioks. 

2  Shillings  («.)     =      1  Florin  .    .    .    .    Jl. 
5  Sbilllngs  =      1  Crown .    .    .    .    er. 

404.  The  CMti  of  Great  Britain  in  general  use  oonsists  of  ^o^ 
sUner,  and  copper,  as  foUows : 

405.  Gold,    The  sovereign  and  half-sovereign. 

406*  Silver,  The  crown,  half-crown,  florin,  shilling,  siZ' 
penny,  and  three-penny  piece. 

407*  Copper.    The  penny,  half-penny,  and  fiirthing. 


£.    ».      d,  far. 

1=20=240=960 

1=  12=  48 

1=    4 


1  =  10  =  100  =  1000 
1  =    10  =    100 
1=     10 
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FEENCH    MONEY. 

408.  French  Money  is  lie  legal  money  of  France 
And  is  a  decimal  currency. 
4:09«  The  Unit  of  French  Money  is  the  Silv&r  Franc 

Table. 

fir,     dc      ct,         m. 
10  Maiimes  (w.)  =  1  Centime  ,    ,    ,  ct, 
10  Centimes        =  1  Dedme    .    .    .  dc. 
10  Dedmes         ~  1  Franc      .    .    ,  fr. 

The  value  of  a  franc  in  U.  8.  money  of  account  is  $.193. 

410.  The  Coin  of  France  consists  of  gold,  sik>er,  and  brome. 

411.  Gold.    The  100,  40, 20, 10,  and  5  franc  pieces. 

412.  Sliver.  The  5, 2,  and  1  franc,  the  50  and  the  25  centime 
pieces. 

413«  Bronze.    The  10,  5, 2,  and  1  centime  pieces. 

GERMAN    MONEY. 

414^  The  JEmpire  of  Germany  has  adopted  a 
new  and  uniform  system  of  coinage. 

415.  The  Unit  is  the  ^'Marh^'  {Reichsmarlc),  equal 
to  23.85  cents,  U.  S.  Money. 

A  pound  of  gold  .900  fine  is  divided  into  189}  pieces,  and  the  ^ 
part  of  this  gold  coin  is  called  a  *'  Mark/'  and  this  is  subdivided 
into  100  pennies  (Pfennige). 

410.  The  Coin  of  the  New  Empire  consists  of  gold,  »iher,  and 
nkkel,  and  is  as  follows : 

417.  Gold.    The  20,  the  10,  and  the  5-mark  pieces. 

418.  Silver.    The  2,  and  the  1-mark,  and  the  20-pennf  pieces 

419.  Nickel.  The  10,  and  the  5-penny,  and  pieces  of  lest 
valuation. 

The  10>mark  piece  (gold)  is  equal  to  8}  P.  Thalers  (old). 
The  l-mark  (silver)  is  equal  to  10  S.  Groschen,  or  100  pennies. 
The  20-pennf  (silver)  is  equal  to  2  S.  Groschen,  or  j^  of  a  mark. 
The  lO-penny  (nickel)  is  equal  to  1  S.  Grosch^u^oi  -^^^T&si!^ 
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SYNOPSIS    FOB    KEVIEW. 


S  a 


1.  Defihition  or  Timb. 

2.  Stakdabd  Ukit.       8.  Tasia 
4.  Rule  for  Leaf  Teas,  I.  II. 
1.  Fob  what  UiED. 

a.  Standard  Umit. 

C  1.'  Onle.    a.  dTcamfeTence. 

3.  DBFS.         <       8.  Arc.    4  Bight   Angla 

C      6.  Degree. 

4.  Meabdbb  of  ah  Anolk.    5.  Tabia 
1.  CousrniG.    TAble. 

3.  Papkb,        Table. 
8.  BOOKB.  Table. 

C  I.  Monef.    2.  Spei^.  8.  Pa- 

1.  D&FB.        i       per  Mone;.     4.  Cnrruiey 

(        S.  Mint.    6.  Alloj. 
(1.  Definition. 

2.  D.  S.        1 3    Unit    a  Table. 
"«"='■      (  4.  Coin. 


/  1.  Definiti^Hi. 

)  2.  Unit.    8.  Tabta. 

(4.  Coin. 

r  I.  Deantticm. 

J  2.  Unit. 

/  8.  Coin. 
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REDUCTION. 

431.  Reduction  of  Denominate  Number 8 

Is  the  process  of  changing  their  denomination  without 
altering  their  vahie. 

4:!3!3.  Denominate  numbers  may  be  changed  from 
nigher  to  lower  denominations,  or  from  lower  to  higher 
denominations. 

423.  To  reduce  denominate  numbers  from  high- 
er to  lower  denominations. 

OJSJLX     MXMBCI8E8, 

1.  .How  many  inches  in  3  ft.?  In  6  ft?  In  4 ft.  10  in.? 

2.  How  many  feet  in  5  yd.  2  ft.  ?    In  1  rd.  10  ft.  ?, 

3.  Eeduce  12  fath.  4  ft.  to  feet.    15^  hands  to  inches. 
4  How  many  quarters  in  3^  yd.  ?  How  many  eighths? 

5.  How  many  chains  in  1\  mi.  2    How  many  rods  ? 

6.  In  3^  sq.  yd.,  how  many  sq.  ft.?  In  7  sq.  yd.  6  sq.  ft.? 

7.  In  10  A.,  how  many  sq.  ch.  ?    How  many  sq.  rd.  ? 

8.  Change  3  cu.  yd.  to  cu.  ft.    3  cd.  ft.  to  cubic  feet. 

9.  Change  4  cords  to  cord  feet.    2  perch  to  cubic  feet. 

10.  How  many  quarts  in  2  gal.  3  qfc.  ?    In  5 J  gal.  ? 

11.  In  4  bu.  1  pk.,  how  many  pecks?    Quarts?   Pints? 

12.  In  2  pints,  how  many  fluidounces?    FluidrachmsP 

13.  How  many  pints  in  3  pk.  ?    In  2  pk.  6  qt.  ? 

14.  How  many  half -pecks  in  1}  bu.  ?    In  3  J  bu.  ? 

< 

15.  In  5  lb.  Troy,  how  many  ounces  ?    In  5  lb.  Avoir.  ? 

16.  How  many  pounds  in  6  cwt.  20  lb.  ?    In  4|  cwt.  ? 

17.  In  5  dr.,  how  many  scruples  ?     How  many  grains  ? 

18.  In  2  bu.  20  lb.  of  wheat,  how  many  pounds? 
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19.  How  many  minutes  in  6  hr.  40  min.  ?    In  4J  hr.  ? 
,  20.  In  ^  a  sign,  how  many  degrees  ?  Geographic  miles  ?  i 

21.  In  10  gross  9  doz.,  how  many  dozen?    In  7^  gro.  ? 

22.  In  2  reams  of  paper  how  many  quires?    Sheets? 

s 

23.  In  £5.108.,  how  many  shillings  ?    In  3 J  sov.  ?  .     i 

24.  In  6  francs  how  many  centimes  ?    In  10^  francs  ? 

25.  How  many  pence  in  H  crowns?    In  12  florins  ? 

26.  How  many  crowns  in  £5  ?    How  many  florins?  4 

27.  How  many  pennies  in  3  marks  ?    In  5^  marks  ?  i 

424:.  Pbinciplb. — Denominate  Numbers  are  changed  . 

to  lower  denominations  by  Multiplication. 


WRITTEN     BXEBCI81S8. 

'425.  1.  Beduce  28  rd.  4  yd.  2  ft.  10  in.  to  inches. 

OPBBATTOK.  ANAiiTSis. — Sinoe  1  rod  eqaa]8 

2  8  rd.  4  yd.  2  ft.  1  0  in.  51  yards,    28  rd.   4  yd.   equal 

51                            •  28  times  5^  yd.,  plus   4  yd.r 

*  6iyd.x28  +  4yd.=  158  yd.. 


1  6  8  yd.  the  number  of  yardi  in  28  rd. 

3  4  yd. 


4  7  6  ft. 


5  7  2  2  in  ~  ^^^  ^*'*  *^®  number  of  feet  in 

28  rd.  4  yd.  2  ft. 
Since  1  foot  equals  12  inches,  476  ft.  10  in.  equal  476  times 
12  in.,  plus  10  in. ;  12  in.  x  476  4-  10  in.  =  5722  in.,  the  number 
of  inches  in  28  rd.  4  yd.  2  ft.  10  in. 

2.  Eeduce  7  lb.  10  oz.  16  pwt.  11  gr.  to  grains. 

3.  In  3  T.  6  cwt.  21  lb.  12  oz.,  how  many  ounces? 

4.  How  many  inches  in  12  fathoms  3  ft.  10  in.  ? 

5.  Change  6  wk.  5  da.  9  hr.  25  min.  to  minutes. 


J 

1 

I 

•i 


Since  1  yard  equals  8  feet, 
158  yd.  2  ft.    equal  168  times 

12  3  ft.,  plus  2  ft ;  3  ft.  X  158  +  2  ft. 

■  1 


BEBUOTIOK 


2H 


BijiiE. — ^I.  Multiply  the  units  of  the  highest  denomina- 
tion of  the  given  numbery  by  that  number  of  the  seals  that 
win  reduce  it  to  the  next  lower  denomination^  and  to  the 
product  add  the  number  of  that  detiomination  given. 

IL  Proceed  in  like  manner  with  this  and  each  successive 
dmotnination  obtained,  until  the  number  is  reduced  to  the 
required  denomination. 


Beduce 

6.  12  mi  36  rd.  10  ft  to  ft. 

7.  10  rd.  5^  ft.  to  inches. 

8.  27}  yd.  to  eighths. 

9.  1  A.  16  sq.  yd.  to  sq.  ft. 

10.  2  sq.  mi.  125  A.  to  P. 

11.  14  sq.  mi.  to  acres 

12.  3  mL  51  ch.  6  1.  to  links. 

13.  75  Cd.  6  cd.  ft.  to  en.  ft. 

14.  12  hhd.  21  gal.  to  pt. 

15.  24  bu.  3  pk.  to  quarts. 

16.  Cong.4,0.5,fS8tof3. 

17.  31t  gal.  to  gills. 


Change 

18.  7  T.  9  cwt.  18  lb.  to  lb. 

19.  22  lb,  10  oz.  to  pwt. 

20.  fib  16,  §7,  3  3,  to  3. 

21.  1  common  year  to  min. 

22.  The  summer  mos.  to  sea 

23.  1  leap  year  to  hours. 

24.  10  S.  22**  5'  to  min. 

25.  5  bundles  to  quires. 

26.  6  G.  gro.  to  dozens. 

27.  326}  sov.  to  pence. 

28.  26^^  fr.  to  centimes. 

29.  £34}  to  pence. 


30.  How  much  is  5  lb.  9  oz.  14  pwt  of  gold  dust  worth, 
at  $.75  a  pwt.  P 

31.  How  many  rods  of  fence  will  enclose  a  farm  }  of  a 
mile  square? 

32.  If  1  barrel  will  hold  2  bu.  3  pk.,  how  many  barreli 
will  be  required  to  hold  1548  bu.  1  pk.  ? 

33.  How  many  boxes,  each  containing  12  lb.,  can  be 
filled  from  a  hogshead  containing  9  cwt.  60  lb.  of  sugar  ? 

34.  If  I  buy  9  bu.  of  chestnuts  at  $4|  a  bushel,  and 
retail  them  at  12}  cents  a  pint,  what  is  my  wlioV^  ^s^sil 
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35  How  many  times  will  a  wheel  1^  ft,  in  circumfer- 
ence revolye  in  running  42  miles  ? 

36.  How  many  minutes  less  in  every  autunm  of  a  com- 
mon year  tlian  in  either  spring  or  summer  ? 

37.  If  it  require  4  reams  10  quires  of  paper  to  print  a 
book,  how  many  sheets  are  required  ? 

38.  At  12|  cents  each,  what  will  be  the  cost  of  2  great 
gross  of  writing  books  P 

39.  If  a  clock  tick  seconds,  how  many  times  will  it  tick 
during  February,  1877  ? 

40.  If  your  age  is  21  yr.  26  da.,  how  many  minutes  old 
are  you,  if  5  leap  years  haye  occurred  in  that  time  ? 

41.  If  a  vessel  sail  120  leagues  in  a  day,  how  many 
statute  miles  does  she  sail  ? 

42.  How  many  pint,  quart,  and  2-quart  bottles,  of  each 
an  equal  number,  can  be  filled  from  a  barrel  of  31^  gallons  ? 

43.  In  the  eighteenth  century,  how  many  hours  ? 

44.  How  large  an  edition  of  a  12mo  book  can  be  printed 
from  2  bales,  2  bundles,  15  quires  of  paper,  allowing  8 
sheets  to  the  volume  ? 

45.  How  many  pages,  2  pages  to  each  leaf,  will  there 
be  in  an  8vo  book,  containing  16  fully  printed  sheets  ? 

How  many  pounds 

51.  In  .75  of  75  bu.  of  salt  ? 

52.  In  125}  bu.  of  wheat? 

53.  In  I  of  21648  bu.  oats  ? 

54.  In  .7  of  40  bu.com  meal? 

55.  In  7.5  casks  of  lime  ? 


46.  In  36^  centals  of  grain  ? 

47.  In  424  1>W-  ot  flour  ? 

48.  In  29.5  quintals  of  fish  ? 

49.  Inll6ibbl.  of  salt? 
60.  In  63.25  kegs  of  nails  ? 


What  is  the  value  in  XJ.  S.  Money 


56.  Of  28  sovereigns  ? 
07.  Of  £35  108.  ? 


58.  Of  25  francs? 
69.  Of  42^  marks? 
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426.  To  reduce  denominate  numbers  from  lower 
to  hig^her  denominations. 


OB^X      SXBRCI8E8, 

1.  How  many  feet  in  108  in.  ?    How  many  yards  ? 

2.  How  many  square  yards  in  63  sq.  ft.  ?  In  86  eq.  ft.f 
8.  How  many  chains  in  200  L?  In  425  1.  ?  In  674  1.? 
4.  In  81  cu.  ft,  how  many  cu.  yd.  ?  How  many  cd.  ft? 
6.  How  many  cords  in  100  cd.  ft.  ?    In  256  cu.  feet  ? 

6.  Change  120  sq.  ch.  to  A.    80  P.  to  square  chains. 

7.  In  162  in.,  how  many  hands  ?    Spans?    Feet  ? 

8.  In  112  pt,  how  many  quarts?    Pecks  ?    Bushels  ? 

9.  How  many  gallons  in  46  qt.  ?    96  pt.  ?    128  gi.  ? 

10.  Reduce  0.  160  to  Cong. ;  f  3  90  to  f  5 . 

11.  Change  96  oz.  to  Troy  pounds;  to  Avoir. 

12.  Eeduce  345  to  oz.;    |  75  to  pounds. 

13.  In  400  pwt.,  how  many  oz.  ?    How  many  lb.  ? 

14.  In  508  lb.,  how  many  cwt.  ?    In  1276  lb.  ? 

15.  In  630  lb.  of  wheat,  how  many  bushels  ? 

16.  In  140  da.  how  many  wk.  ?    Months,  of  30  da.  each  t 

17.  Change  1200  min.  to  hours.    84  hr.  to  days. 

18.  How  many  doz.  are  240  eggs  ?    How  many  gross  ? 

19.  How  many  degrees  in  180?    Minutes,  are  240"? 

20.  In  90  units,  how  many  score  ?    Sets  ?    Pairs  ? 

21.  In  120  quires  of  paper,  how  many  reams  ?  Bundles? 

22.  In  120d.  how  many  shillings?    Crowns?    Florins? 

23.  In  600  pennies,  how  many  marks  ? 

437.  Pbinciple. — Denominate  numbers  are  changed 
to  higher  denominations  by  Division. 


\ 
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428.  1.  Change  5722  inches  to  rods. 

OPERATioK.  Analysis.— IKnoe  12  in. 

1  2  )  5  7  2  2  in.  make  1  ft,  in  5722  in. 

•.         1  A  •  there  are  as  many  leet  as 

3  )476  ft.  +  1  0  m.  ^^  .„  ^^  contained  times 

5i)158yd. +  2ft.  in  5722  in.,  or  476  ft.  and 


2  2 


10  in.  more. 

Since  3  ft.  make  1  jd., 


1 1  )316  half -yd.  in  476  ft.  there  are  158 

28rd,  +  4yd.  ^^T^^.^'IT).      v 

"^  And  since  5^  jd.  make 

5722  in.  =28  rd.  4  yd.  2  ft.  10  in.     i  ^.^  ^  ^^  ^^  ^here  are 

28  rd.  and  4  yd.  more. 
In  order  to  divide  by  5},  both  dividend  and  divisor  may  be  re- 
daced  to  halves  before  dividing.     In  this  case  the  remainder,  if  anj. 
is  hdl/ws,  which  may  be  reduced  to  integers. 

2.  Reduce  157540  minutes  to  weeks. 

3.  Reduce  80820  links  t&  miles. 

4.  Change  487630  pwt.  to  pounds. 

Rule. — I.  Divide  the  units  of  the  given  denomination 
ly  that  number  of  the  scale  which  is  equal  to  a  unit  of  the 
next  higher  denomination,  and  write  the  remainder  as  € 
part  of  the  answer. 

IL  In  like  manner,  divide  this  and  each  successive  quo* 
iient  until  reduced  to  the  denomination  required.  Tin 
last  quotient,  with  the  remainders  annexed,  is  the  required 
result. 


How  many 
6.  Miles  are  3168000  in.  ? 
G.  Acres  are  256800  P.  ? 
7  Sq.  mi.  ai-e  27878400  sq.  ft.? 
8.  Cu.  ft.  are  216840  cu.  in.? 
9.  Cords  are  38042  cu.  ft.? 


Reduce 

10.  30876  gills  to  hhd. 

11.  27072  qt.  to  bushels. 

12.  66742  pt.  to  barrels. 

13.  103720  pt.  to  gallona 

14.  fl  8106  to  Cong. 
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How  many 

15.  Pounds  Troy  are  85894  gr.  ? 

16.  Tons  are  51570  pounds  ? 

17.  Cwt.  are  40607  ounces? 

18.  Pounds  are  3000  pwt.  ? 

119.  Bu.  are  12060  lb.  of  wheat? 

20.  Bbl.  are  3038  lb.  of  flour  ? 

21.  Bu.  are  6496  lb.  of  oats  ? 

22.  Quin.  are  3172  lb.  of  fish  ? 

23.  Weeks  are  3114061  sec. 

24.  Months  are  8263420  min.  ? 

25.  Degrees  are  2007200"? 

26.  Deg.  ai-e  5270  Naut  mi.  ? 


Reduce 

27.  120400  pens  to  gro. 

28.  2734  eggs  to  dozena 

29.  5020  balls  to  scores. 

30.  10738  sheets  to  rm. 

31.  6048  quires  to  bun. 

32.  24684d.  to  crowns. 

33.  4076s.  to  florins., 

34.  *1 94.66  to  half-soT. 

35.  42346  fax.  to  £. 

36.  $86.85  to  francs. 

37.  $225.40  to  sot. 

38.  $47.70  to  marks. 


39.  If  the  Atlantic  Cable  is  3200  mi.  in  length,  and 
cost  10  cents  a  foot,  what  was  its  entire  cost  ? 

40.  If  a  cubic  foot  of  gray  limestone  weigh  175  lb., 
what  is  the  weight  of  a  cubic  yard  ? 

41.  What  is  the  cost  of  a  load  of  oats  weighing  1860 
lb.,  at  $.56  a  bushel  ? 

42.  In  a  storm  at  sea,  a  ship  changed  her  longitude  423 
geographic  mi.     How  many  degrees  and  minutes  ? 

43.  How  much  time  will  a  person  gain  in  40  yr.,  by 
rising  25  min.  earlier  and  retiring  20  min.  later  every  day, 
counting  9  leap  years  in  the  time  ? 

44.  What  will  a  peck  of  clover-seed  cost,  at  $.12^  a  lb.  ? 

45.  What  will  a  ton  of  corn-meal  cost,  at  $1.20  a  bu.  ? 

46.  An  Illinois  farmer  sold  a  load  of  com  weighing 
J8496  lb.,  and  a  load  of  oats  weighing  1920  lb. ;  for  the 
corn  he  received  $.62  a  bushel,  and  for  the  oats  $.44  a 
bushel.    What  did  he  receive  for  both  load^'^ 
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REDUCTION  OF  DENOMINATE  FEAOTIONS. 

429.  A  Denominate  Fraction  is  a  fraction 
nrhose  integral  unit  is  a  denominate  number.  Thus,  f  of 
X  week^  .7  of  an  acre,  are  denominate  fractions. 

The  Principles,  Operations,  and  Analyses  of  the  redaction  of  de- 
tomincUe  fractions  are  essentiall/  the  same  as  those  of  denominate 
imtegera. 

430.  To  reduce  denomi  nate  fractions  frova  higher 
to  fractions  ofJower  deuominatlous. 

ORAL     EXERCISES, 

1.  Reduce  -jV  of  a  gallon  to  the  fi'action  of  a  pint 

Akaltbis. — Since  in  1  gal.  there  are  4  qt.,  in  ^^  gal.  there  are  ^ 
of  4  qt.,  or  ^  qt. ;  and  since  in  1  qt.  there  are  2  pt.,  in  ^  qt.  th^ 
are  J  of  2  pt.,  or  J  pt.    Hence  ^  gal.  equals  J  pt. 

2.  Reduce  ^  lb.  Troy  to  the  fraction  of  an  oz. 

3.  What  part  of  a  pint  is  f^  of  a  qt.  ?    -1*5  of  a  pk.  ? 

4.  What  decimal  part  of  a  day  is  .12  of  a  week  ? 

Analysis. — Since  in  1  wk.  there  are  7  days,  in  .12  wk.  there  are 
12  of  7  da.,  or  .84  da. 

5.  What  part  of  a  peck  is  .02  of  a  bu.?  .07  bu.?  .25  bu.? 

6.  Reduce  .5  gal.  to  the  fraction  of  a  quart  ?  Of  a  pint? 

7.  What  part  of  an  inch  is  -^  of  a  foot  ?    ^  of  a  yard  ? 

8.  Change  .04  of  a  pound  to  the  decimal  of  an  ounce. 

WRITTEN     EXERCISES , 

431.  1.  Reduce  ^^  qt  a  bushel  to  the  fraction  of  a  pint 
OPERATION.  Akaltsis. — Same    as   for  ora^ 

Yff  bu.  X  4  =  ilV  Pl^  questions.    (430.) 
X  nk  X  8  =  *  at.  Multiply  successively  by  4,  8, 

*»  ^  '  T  H  •  g^^  2,  the  numbers  in  the  descend- 

«}  qt.  X  2  =  4  P^*  in^  scale  required  to  reduce  bosk' 

^^'xirXf  Xf  Xf  =  4pt.  elB  to  pinto.    (425.) 
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2.  Eeduce  ^  of  a  rod  to  the  fraction  of  a  foot. 

3.  Change  -^  of  an  ounce  to  the  fraction  of  a  grain. 

4.  What  part  of  a  pint  is  ^\y  of  a  hogshead ? 

5.  What  part  of  a  shilling  is  .012  of  a  £  ? 

.  EuLE. — Multiply  the  fraction  of  the  higher  denomina- 
tion hy  the  numbers  as  factors  in  the  descending  scale  suo 
cessively  between  the  given  and  the  required  denomination. 
(435.) 

6.  What  part  of  an  ounce  is  y^^  of  a  pound  Avoir.  ? 

7.  Reduce  yAtt  ^^  ^^  *^r®  ^  ^^^  fraction  of  a  sq.  rd. 

8.  Eeduce  .005  of  a  bushel  to  the  decimal  of  a  pint. 

9.  How  many  yards  is  ^  of  ^  of  a  rod  ? 

10.  Change  .0000625  mi.  to  the  decimal  of  a  foot. 

11.  What  part  of  an  ounce  Troy  is  f  of  ^  of  2  pounds? 

12.  What  part  of  a  yard  is  ^^yj  ^^  ^  ™^1®  ? 
33.  What  fraction  of  a  link  is  ^  of  a  rod? 

14.  What  part  of  a  minute  is  .000175  of  a  day? 

15.  What  part  of  a  sq.  rd.  is  y^^  of  4^  times  -^  A.  ? 

432*  To  reduce  denominate  fractions  to  integers 
of  lower  denominations. 

1.  How  many  hours  in  f  of  a  day  ? 

Akaltsib. — Since  in  1  da.  there  are  24  hr.,  in  f  of  a  day  there  are 
I  of  24  hr.,  or  16  hr.     Hence  f  da.  equals  16  hr. 

2.  How  many  minutes  in  ^  hr.  ?  In  ^  hr.  ?  In  |  hr.  f 

3.  How  many  quarts  in  |  pk.  ?    In  J  bu.  ?     In  ^  bu.  ? 

4.  How  many  ounces  in  .5  of  a  pound? 

Analysis. — Since  in  1  lb.  there  are  16  oz.«  in  .5  lb.  there  are  .5  ol 
16  (A.y  or  8  oz. 
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6.  How  much  is  .7  hr.  ?    .25  hr.  ?    .15  hr.  ?    .8  hr.  ? 

6.  How  many  yards  in  t^  of  a  rod?    In  f  of  a  rod? 

7.  How  many  cwt.  in  |  of  a  ton  ?  How  many  pounds? 

8.  Change  to  pints  ^  gal.    J  pk.    -^  bu.    f  of  2  pk. 

9.  Change  ^  of  an  acre  to  sq.  rd.    f  sq.  yd.  to  sq.  ft. 

10.  How  many  pecks  in  .75  bu.  ?     Quarts  in  1.25  pk.  ? 

11.  Change  J  lb.  to  oz.    .45  oz.  to  pwt.     .53  cwt.  to  lb. 

WItlTTBN     MX  EHCISES, 

433.  1.  Beduce  |  bu.  and  .645  da.,  each  to  integers  of 
tower  denominations. 


1st  operation. 
i  pk.  X  i  =^  pk.  =  3|  pk. 
8qt.  xi  =  f  qt.  =2|qt. 
2  pt.  X I  =  t  pt.  =  H  pt. 


IsT  operation. 
24  hr.     X  .645  =  15.48  hr. 
60  min.  x  .48    =  28.8  min- 
60  sec.    x  .8      =48  sec. 


Jbu.  =  3  pk.  2  qt.  H  pt.  .|.645da.=15hr.28min.48sec 

1 .  The  analyses  of  the  above  are  the  same  as  in  (425)  and  (430). 

2.  The  following  methods  may  be  regarded  as  most  convenient  in 
pradtice,  since  the  operations  are  performed  without  rewnUng  the 
fractUmal  part  of  each  product. 

2d  operation.                  2d  operation. 
5                      .6  4  5  da. 
_4  2^ 

6)20(3pk.2qt.llpt.  2580 

4  18  1290 

?  2  15.4  8  0hr. 

6)8  pt.       8    |bu=3pk.2qt.  IJpt.  6  0 

?    6)16qt.                                                2 8.8 0  0  min. 
2  12  ^  60 

4  4  8.0  00sec. 

.6  4  5  da.  =  1 5  hr.  2  8  min.  4  8  sea 
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Reduce  to  integers  of  lower  denominations, 


2.  Hoi  a.  £. 


3.  .35  lb.  Apoth.     5.  .75  lb.  Troy. 


4.  ^  of  a  mi. 


6.  .625  of  a  fath. 

7.  .55  lb.  Avoir. 


Rule. — I.  Multiply  the  given  fraction  or  decimal  by 
that  number  in  the  scale  that  mil  reduce  it  to  the  next 
''ower  denmiination.    (426.) 

n.  Proceed  in  like  manner  with  the  fractional  part  of 
each  successive  product,  until  it  is  reduced  to  the  denomi- 
nation required. 

UL  The  integral  parts  of  the  several  products,  arranged 
in  their  proper  order j  is  the  required  result. 

Find  the  value  in  integers  of  lower  denominations, 


8.  Of^mo. 

9.  Of  .555  £. 

10.  Of  tV  a. 

11.  Of  f  of  fib. 

12.  Of  ^  cu.  yd. 

13.  Of  .1934  S. 

14.  Of  f  1 .7. 


15.  Of  m  T. 

16.  Of  .875  hhd. 

17.  Of  i  sq.  rd. 

18.  Of  ft)f|. 

19.  Of  t  G.  gro. 

20.  Of  .67  lea. 

21.  Of  .125  bbl. 


22.  Of  .578125  bu. 

23.  Of  .6625  mi. 

24.  Of  i  of  5|  T. 

25.  Of  I  of  3|  A. 

26.  Of  f  of  3f  Ci 

27.  Of  i  of  .225  mi 

28.  Of  .3126  ream. 


29.  At  8^  cents  a  pound,  what  will  ^  T.  of  cheese  cost  ? 

434.  To  reduce  denominate  fractions  from  lower 
to  fractions  of  higher  denominations. 

OMJ-Z     EXJBMCISBS. 

1.  Reduce  f  of  a  peck  to  the  fraction  of  a  bushel. 

Analtbis.— Since  4  pk.  make  1  ba.,  there  are  ^  as  many  busheii 
98  peeks ;  }  of  {  pk.  =  ^  or  ^  bu. 

2.  Beduce  f  of  a  pint  to  the  fraction  of  a  gallon. 

3.  What  pai*t  of  a  pound  Avoir,  is  \  oz.  ? 

4.  What  part  of  a  week  is  |  da.  ?  j^  da.  ?  |  da.  ?  -I  da.? 
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5.  What  decimal  part  pt  a  gallon  is  .28  of  a  quart  ? 

ANAiiTSis. — Since  4  qt.  make  1  gal.,  there  are  ^  as  maBy  gallant 
la  quarts ;  ^  of  .28  qt.  is  .07  gal. 

6.  Change  .32  of  a  pint  to  the  decimal  of  a  quart. 

7.  What  decimal  of  a  pound  Troy  is  .48  oz.  ?    .84  oz,  ? 

8.  What  decimal  of  a  week  is  .35  da.  ?    .63  da.  ? 

0.  Change  .72  in.  to  the  decimal  of  a  foot.    Of  a  yd. 

WMITT  EN    JBXEnCISES, 

435.  1.  What  fraction  of  a  bushel  is  f  of  a  pint  ? 

OPERATION.  .  -rw.    .J  .      , 

Analysis. — Divide  snccessively 
f  pt.  -^  2  =  f  qt.  |jy  2,  8,  and  4,  the  numbers  in  the 
\  qt.  -r-  8  =:  ^  pk.  ascending  scale,  required  to  reduce 
1  p]^^  ^  4  ::::  JL  ^n.     pints  to  bushels.     (428.)    Hence 

2.  Beduce  ^  of  a  gill  to  the  fraction  of  a  gallon. 
'8.  Change  t  of  a  shilling  to  the  fraction  of  a  £. 
4  Beduce  .64  of  a  pint  to  the  decimal  of  a  busheL 
5.  What  part  of  a  pound  Troy  is  .576  of  a  grain  ? 

BuLE. — Divide  the  fraction  of  the  lower  denomination 
by  the  numbers  (is  factors  in  the  ascending  scale  successively 
between  the  give7i  and  the  required  denomination.    (438.) 

6.  What  decimal  of  a  ton  is  .8  lb.  ?    .36  of  a  cwt.  ? 

7.  Beduce  Hota,  cord  foot  to  the  fraction  of  a  cord  1 

8.  Beduce  .216  gr.  to  the  decimal  of  an  ounce  Troy, 

9.  What  part  of  a  ton  is  4  of  a  pound  ? 

10.  What  part  of  a  day  is  J  of  a  minute?    .12  hr.  ? 

11.  What  decimal  of  a  rod  are  3.96  in.  ? 

12.  How  much  less  is  |  of  a  pint  than  j\^  of  a  hhd.  T 
IS.  What  part  of  an  acre  is  )  of  a  square  rod  ? 
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436.  To  reduce  a  compound  denominate  num« 
ber  to  a  fituition  of  a  higher  denomination. 

OHAL      BXEnC  I8E8. 

1.  What  part  of  a  pound  are  4  oz.  ?  •  8  oz.  ?    10  oz.  ? 

2.  What  part  of  a  foot  are  9  in.  ?  What  part  of  a  yard  ? 

3.  What  part  of  a  bushel  are  2  pk.  4  qt.  ? 

Analysis.— 1  bu.=82  qt.,  and  3  pk.  4  qt.=30  qt. ;  20  qt.=iJ  bu. 
^f  ba.,  or  .625  bu.    Hence  2  pk.  4  qt.={  bn.,  or  .625  bo. 

4.  What  part  of  a  yard  are  2  ft.  6  in.?    Are  18  in.  ? 

6.  What  part  of  3  lb.  Troy  are  1  lb.  6  oz.  ?     Are  9  oz.  ? 

6.  What  part  of  5  gal.  are  2  gaL  2  qt.  ?    3  gal.  1  qt.  ? 

7.  Eeduce  12  oz.  to  the  decimal  of  3  lb.  Avoir. 

8.  What  fraction  of  3  Cd.  6  cd.  ft.  are  2  Cd.  4  cd.  ft.  ? 

9.  What  part  of  3  pk.  are  1  pk.  4  qt.  ?    Are  2^  pk.? 

WMITTEN     EXBMC ISE8. 

437.  1.  What  decimal  of  a  pound  Troy  are  2  oz.  14  pwt.  ? 

IsT  OPERATION.  ANALYSIS. — Since  20  pwt.  make 

2  0)14  pwt.  1  oz.,  there  are  ig'jy  as  many  ounces 

1  9\d    7  r^v  *®  pennyweights ;  and  ^  as  many 

J.  ^  )A.  I  ^i^  pounds  as  ounces  (428).     Hence 

.225  lb.=A  lb.  2  oz.  14  pwt.=.226  lb.,  or  changed 

to  9^  fraction,  by  283,  is  A  lb, 
2d  operation.  Analysis. — In  order  to   find 

2  oz.  1  4  pwt.  =  54  pwt.        wTuxtpart  one  compound  number 

■•  iT^  2  4  0  T)wt     ^  ^  another,  hoth  must  be  Wee 

*  ^     *     numhere,  and  must  be  reduced  to 

THF  ^=^  A  !"•  =  .  /o  /©  5  lb.      the  lowest  denomination  in  either. 

Thus,  2  oz.  14  pwt.  are  equal  to 
64  pwt.,  and  1  lb.  is  equal  to  240  pwt.  Hence  2  oz.  14  pwt.=^  Ih 
=  ^  lb.,  or,  reduced  to  a  decimai,  by  285,  .225  lb. 

2.  Reduce  3  gal.  3  qt.  1^  pt.  to  the  fraction  of  a  bbl. 

3.  Beduce  3  cd.  ft  8  cu.  ft.  to  the  deciix^«»\  vst  ^  ^ojt^ 
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BuLE. — ^I.  Divide  flie  units  of  the  lowest  denomination 
given  by  that  number  in  the  scale  which  is  equal  to  a  unit 
of  the  next  higher  denomination,  and  annex  the  qu^otient  as 
a  decimal  to  the  number  given  of  that  denomination. 

n.  Proceed  in  like  manner  until  the  whole  is  reduced  to 
the  denomination  required.    Or, 

Reduce  the  given  number  to  its  lowest  denomination  for 
the  numerator  of  the  required  fraction,  and  a  unit  of  the 
required  denominatio7i  to  the  same  denomination  for  the 
denominator,  and  reduce  the  fraction  to  its  lowest  terms, 
or  to  a  decimal. 

1.  If  the  given  number  contain  a  fraction^  the  denominator  of 
this  fraction  must  be  regarded  as  the  lowest  denomination. 

2.  The  pupil  may  be  required  to  give  the  answers  either  in  the 
form  of  a  fraction,  or  of  a  decimal,  or  both. 

4.  Reduce  13  gal  3  qt.  3.62  gi.  to  the  decimal  of  a  hhd. 

5.  What  part  of  a  pound  Troy  are  10  oz.  13  pwt.  9  gr.? 

6.  What  fraction  of  2  T.  7  cwt.  28  lb.  are  5  cwt  91  lb.  ? 

7.  What  part  of  3  A.  80  P.  are  51.52  P.  ? 

8.  What  part  of  a  f  |  are  f  3  6  m36  ? 

9.  Change  126  A.  4  sq.  ch.  12  P.  to  the  decimal  of  a  Tp. 

10.  What  decimal  part  of  25°  42'  40"  are  7*^  42'  48"? 

11.  From  a  hhd.  of  molasses  28  gal.  2  qt.  were  drawn, 
^at  part  of  the  whole  remained  ? 

12.  What  decimal  of  a  league  are  2  mi.  3  rd.  1  yd.  3f  in.? 

13.  What  part  of  3  bbL  of  flour  are  110  lb.  4  oz.? 

14.  What  decimal  part  of  a  ton  is  •if'  of  22f  lb.  ? 

15.  Reduce  .45  pk.  to  the  decimal  of  1^  bu. 

16.  What  part  of  54  cords  of  wood  are  4800  cu.  ft.  f 

17.  Change  18s.  5d.  2^  far.  to  the  fraction  of  a  £. 
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REVIEW. 

438.  1.  How  many  steps  of  30  in.  each  must  a  person 
take  in  walking  21  miles  ? 

2.  How  long  will  it  take  one  of  the  heavenly  bodies  to 
move  through  a  sextant,  at  the  rate  of  3'  12"  a  minnteP 

3.  Seduce  £10  18s.  Cd.  to  United  States  Money. 

4.  Paid  $425.75  for  2^  tons  of  cheese,  and  retailed  it  at 
12j^  cents  a  pound.    What  was  the  whole  gain  ? 

5.  Reduce  580  francs  to  United  States  Money. 

6.  Change  $291.99  to  Sterling  Money. 

7.  What  cost  30  bu.  2  pk.  1  qt.  of  beans,  at  $4.20  a  bu.? 

8.  Bought  15  cwt.  22  lb.  of  rice  at  $4.25  a  cwt.,  and  6 
cwt.  36  lb.  of  pearl-barley  at  $5.60  a  cwt.  What  would  be 
gained  by  selling  the  whole  at  6^  cents  a  pound  ? 

9.  How  many  bushels  of  corn  in  36824  lb.,  Illinois 
standard  ?    Louisiana  ?    New  York  ? 

10.  5000  bu.  of  oats  in  Ohio  are  equal  to  how  many 
bushels  in  Connecticut,  by  weight  ?    In  New  Jersey  ? 

11.  If  I  buy  16  T.  3  cwt.  3  qr.  24  lb.  of  Eng.  iron,  by 
long  ton  weight,  at  3d.  a  lb.,  and  sell  the  same  at  $140, 
by  the  short  ton,  what  do  I  gain  by  the  transaction  ? 

12.  How  many  carats  fine  is  a  piece  of  gold  |  pure  ? 

13.  How  many  acres  in  a  piece  of  land  105  ch.  85  L 
long,  and  40  ch.  15  1.  wide  ? 

14.  If  10  lb.  of  milk  make  1  lb.  of  cheese,  what  will  it 
K>st  at  1  cent  a  pound  to  manufacture  the  cheese  that 
jan  be  made  from  90000  lb.  of  milk  ? 

15.  At  $75f  an  acre,  what  is  the  value  of  a  farm  189.5 
rd.  long  and  150  rd.  wide  ? 
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16.  What  cost  2  bu.  3  pk.  6  qt.  of  green  peas,  at  1.30  a 
peck  ? 

17.  What  cost  3  T.  17  cwt.  20  Ih.  of  hay,  at  122}  a  ton  ? 

18.  If  a  grocer's  scales  give  }  oz.  short  of  true  weight 
on  every  pound,  of  how  much  money  does  he  defraud  his 

nstomers,  in  the  sale  of  3  bbl.  of  sugar,  each  weighing  2 
i  rb.  10  lb.,  at  12}  cents  a  pound  ? 

19.  If  37  A.  128  P.  are  sold  from  a  farm  containing 
170  A.  16  P.,  what  part  of  the  whole  remains  ? 

20.  Paid  $526.05  for  3^  tons  of  cheese,  and  retailed  it 
at  9}  cents  a  pound.    How  much  was  the  whole  gaiA  ? 

21.  How  many  bushels  of  oats  in  Connecticut  are 
equivalent  in  weight  to  2500  bushels  in  Iowa  ? 

22.  How  many  centals  of  barley  in  California  are  equiva- 
lent to  1500  bushels  in  Missouri  ? 

23.  A  man  sold  12  bu.  3  pk.  6  qt.  of  cranberries  at  $3^ 
a  bushel,  and  took  his  pay  in  flour  at  4  cents  a  pound. 
How  many  barrels  did  he  receive  ? 

24.  If  3  T.  12  cwt.  20  lb.  of  ground  plaster  cost  $15.75, 
what  will  be  the  cost  of  5  T.  80  lb.  at  the  same  rate  ? 

25.  Bought  37  Cd.  48  cu.  ft  of  wood  for  $129.81,  and 
there  was  but  13  Cd.  59  cu.  ft.  delivered.  What  part  oi 
the  money  should  be  paid  ? 

26.  If  a  grocer's  gallon  measure  is  too  small  by  1  gi., 
what  does  he  make  dishonestly  in  selling  2  hhd.  of  mo- 
lasses, averaging  58  gal.  2  qt.  1  pt.  each,  worth  $.80  a  gjd.F 

27.  How  many  reams  of  paper  are  required  to  enpply 
4500  subscribers  with  a  weekly  newspaper  for  1  year  ? 

28.  A  publisher  printed  an  edition  of  10000  copies  of  a 
12mo  book  of  336  pp.     How  much  paper  did  he  use, 

all;;wing  1  quire  to  each  ream  for  waste  ? 
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ADDlTIOIf. 

439*  Denominate  numbers  are  added,  subtracted,  nml' 
tipliedy  and  divided  by  the  same  general  methods  as  are 
dmplojed  for  like  operations  in  Simple  Numbers. 

The  corresponding  processes  are  based  upon  the  same 
principles.  The  only  modification  of  the  rules  needed  is 
that  which  is  required  by  a  varying  scale  instead  of  a 
uniform  scale  of  10. 

The  principles  will  be  made  sufficiently  plain  in  the  operations 
and  analyses  to  render  special  rules  unnecessary. 

WBITTEjr    MXMMCIS  E8, 

440.  1.  Find  the  sum  of  4  cwt.  46  lb.  12  oz.,  12  cwt. 

9^^  lb.,  2i  cwt.,  and  21 1  lb. 

Akalysis. — Write  the  numbers  so  that  units 
of  the  same  denomination  stand  in  the  same 
column,  and  begin  at  the  right  to  add. 

The  sum  of  the  ounces  is  30,  equal  to  1  lb. 

14  oz.    Write  the  14  oz.  under  the  column  of 

ounces,  and  add  the  1  lb.  to  the  pounds  of  the 

nesi  column. 

-•  Q  ^       -«  A  The  sum  of  the  pounds  is  102  lb.,  equal  to  1 

cwt.  and  2  lb.      Write   the  2  lb.  under  the 
column  of  pounds,  and  add  the  1  cwt.  to  the  cwt.  of  the  next  column. 
The  sum  of  the  cwt  is  19  cwt,  which  write  under  the  column  of 
swt    Hence  the  entire  sum  is  19  cwt.  2  lb.  14  oz. 

%  What  is  the  sum  of  ^  wk.,  |  da.,  and  |  hr.? 

1st  opbration.  Analysts. — First  find  the 

da.       hr.       min.      «ec.  value   of  eadi    denominate 

JL-  wk.  ==4       21       36       00  fraction  in  integers  of  lower 

•    J       -tA        2  4       0  0  denominations    (433),  and 

■  o  o        Q  A  *^®^  *^^  *^^®  resulting  com 

I   *ir.    =  jj^ dU  pound  numbers.    Or, 

6       12       22       30 


( 

OPERATION. 

cwt. 

lb.          OZ. 

4 

46      1% 

12 

9         8 

% 

25         0 

21      10 
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2d  operation.  Beduoe    the    gives 

A  (la.  =  J^  wk.  £ractioD8  to  fractions  of 

3  1^      1     „T.  the  same  denom\iiatioii 

V"  —  ita     V  (434),  then  add  the  re. 

tV  W^'  +  jftr  +  liu  —  ItI  ^^  suits  and  find  the  value 

Ifg  wk.  =  5  da.  12  hr.  22  min.  30  sec.  of  their  sum  in  mtegere 

of  lower  denominations. 

If  denominate  fractions  occur  in  the  given  number^  they  should 

be  reduced  to  integers  of  lower  denominations  (433)  before  adding. 

3.  Add  7  yd.  2  ft.,  5  yd.  1^  ft.,  2  ft.  9^  in.,  3  yd.  1  ft. 
6i  in.,  2|  ft.,  4i  yd. 

4.  Add  5  Cd.  7  cd.  ft.,  2  Cd.  2  cd.  ft.  12  cu.  ft,  6  cd.  ft. 
15  en.  ft,  7|  Cd.,  and  3  Cd.  2  cu.  ft. 

5.  What  is  the  sum-  of  If  hhd.,  36  gal.  3  qt  IJ  pt, 
}  gal.,  2  qt.  i  pt,  and  1.75  pt  ? 

6.  What  is  the  sum  of  f  of  a  day  added  to  ^  of  an  hour  ? 

7.  To  4  of  a  hhd.  add  |  of  10  gal. 

8.  What  is  the  sum  of  22f  cwt.,  26 J  lb.,  and  14  oz.  ? 

9.  Add  6i  Pch.,  18  cu.  ft,  86.6  cu.  ft.,  and  I  Pch. 

10.  Find  the  sum  of  ib  4  |  6  3  5,  and  ib  6  m  3  9f 

11.  A  Missouri  farmer  received  $.75  a  bushel  for  4  loads 
of  com ;  the  first  contained  48. 4  bu.,  the  second  2626  lb., 
the  third  36f  bu.,  and  the  fourth  41  bu.  52  lb.  What 
did  he  receive  for  the  whole  ? 

12.  Bought  three  loads  of  hay  at  115  a  ton.  The  first 
weighed  1,125  T.,  the  second  1|  T.,  and  the  third  2750  lb. 
](jV^hat  did  the  whole  cost  ? 

13.  When  B  was  bom,  A's  age  was  3  yr.  9  mo.  24  da. ; 
when  C  was  bom,  B's  age  was  12  yr.  19  da. ;  when  D  was 
bom,  C's  age  was  5  yr.  11  mo.,  and  when  E  was  bom, 
D's  age  was  10  yr.  1  mo.  20  da.    What  was  A's  age  when 

^  was  bom  ? 


fd, 
12 

OPRRATIOK. 

yd.        ft.         in. 
2        2        6.3 

4        0     11.6 

12 

3(i)l         6.7 
i  =  l        6 

12 

4       0          .7 
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SUBTRACTION. 

WMITXEN     JEXMRCISJBS. 

441.   1.  From  25  rd.  2  yd.  2  ft.  6.3  in.,  subtract  12  rd. 

4  yd.  11.6  in. 

Analysis. — Write  the  xmmbers 
80  that  units  of  the  same  denomina- 
tion stand  in  the  same  column,  and 
begin  at  the  right  to  subtract. 

Since  11.6  in.  cannot  be  subtracted 
from  6.3,  take  1  ft.,  equal  to  12  in., 
from  the  2  ft.,  leaving  1  ft.  and  add 
it  to  the  6.8  in.,  making  18.8  in. 
Subtract  11.6  in.,  and  write  the  re- 
mainder, 6.7  in.,  under  the  inches. 
Since  1  ft.  has  been  taken  from  2  ft.,  subtract  0  ft.  from  1  ft., 
and  write  the  remainder  1  ft.  under  the  feet. 

Since  4  yd.  cannot  be  taken  from  2  yd.,  take  1  rd.,  equal  to  SJ  yd., 
from  25  rd.,  leaving  24  rd.,  and  add  it  to  the  2  yd.,  making  7^  yd. 
Subtract  4  yd.  from  7J  yd.,  and  write  the  remainder,  3^  yd.,  under 
the  yards. 

Since  1  rod  has  been  taken  from  25  rd.,  subtract  13  rd.  from  24  rd., 
and  write  the  remainder,  12  rd.,  under  the  rods. 

The  1^  yd.,  red  need  to  feet  and  inches,  and  added  to  1  ft.  6.7  in. 
of  the  remainder,  gives  12  rd.  4  yd.  .7  in. 

2.  From  1|  bu.  subtract  ^  bu. 

OFEBATION.  ANALYSIS.  —  First 

1|  bu.  =  1  bu.  2  pk.  4  qt.  0  pt.  find  the  value  of  each 

4  V)|2    _-  3  1         14-  denominate  fraction  in 

integers  of  lower  de- 

3  2^  nominations     (433), 


Or, 


and  subtract  the  less 
value  from  the  greater. 
^i  bu-rr-S^  bu. ;  ^ bu.— I  bu.=|f  bu.         Or,  reduce  the  given 

1^  bu.  =  3  pk.  2  qt.  -J  pt.  fractions  to   fractions 

of  the  same  denomi- 
nation (434),  then  subtract  the  less  from  the  greater,  and  find  the 
▼alue  of  their  difference  in  integers  of  lowex  dQTiOTXimik>Xc\i^s^ 
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3.  From  a  pile  of  wood  eontaining  42  Cd.  5  cd.  ft., 
take  16  Cd.  6  cd.  ft.  12  cu.  ft.,  and  how  much  remains  ? 

4.  From  the  sum  of  f  of  3J  mi.  and  17^^  rd.,  take 
120^  rd. 

Find  the  difference  between 


10.  I  left,  and  -^  mi. 

11.  I  gross  and  |  doz. 

12.  3  2  31  and  §4. 

13.  .9  da.  and  ^  wk. 

14.  II  A.  and  84.56  P. 


5.  '8^  cwt.  and  48|  lb. 

6.  £i  and  f  of  f  s. 

7.  ^  lb.  and  5  lb.  4  oz.  8  p wt. 

8.  .659  wk.  and  2  wk.  3|-  da. 

9.  m  hhd.  and  3.625  gal. 

15.  If  from  a  hhd.  of  molasses  14  gal.  1  qi  1  pt.  be 
drawn  at  one  time,  10  gal.  3  qt.  at  another,  and  29  gal. 
1  pt.  at  another,  how  much  will  retnain  ? 

16.  Of  a  farm  containing  250  A.,  two  lots  were  re- 
serred,  one  containing  75  A.  136.4  P.,  and  the  other 
56  A.  123.3  P. ;  the  remainder  was  sold  at  $62^  an  acre. 
What  did  it  sell  for? 

17.  From  1  T.  11  cwt.  30  lb.,  take  |  of  a  long  ton. 

18.  From  a  pile  of  wood  containing  125|  Cd.,  was  sold 
at  one  time  26  Cd.  7  cd.  ft. ;  at  another,  30  Cd.  4|  cd.  ft.; 
at  another,  37 W  Cd.    How  much  remained  ? 

443.  To  find  the  interval  of  time  between  two 
dates. 

1.  How  many  yr.,  mo.,  da.,  and  hr.,  from  3  o'clock  p.  m. 
of  May  16,  1864,  to  9  o'clock  a.  m.  of  Sept.  25,  1875  ? 

OPERATION.  Analysis. — Since   the  later  date 

yr.         mo.      da.        hr.     expresses  the  greater  period  of  time, 

1875       9       25         9      write  it  as*  the  minuend,  and  the  ear- 

1ftfi4.        ^        Ifi       1^      ^^®^  ^^  ^^  *^®  subtrahend,  writing 

■ the  denominations  in  the  order  of  the 

11        4  8       18      scale,  then  subtract. 
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1.  When  I10UT8  are  to  be  obtained,  reckon  from  12  at  nigbt,  and 
d  minntes  and  seconds,  write  them  still  at  the  right  of  hours. 

2.  In  finding  the  difference  of  time  between  two  dates,  12  mo.  art 
usually  considered  a  year,  and  80  days  a  month. 

3.  When  the  time  is  leas  than  a  year,  the  true  number  of  days  \m 
%ach  month  and  parts  of  a  month  is  added. 

4.  The  day  on  which  a  note,  draft,  or  contract  is  dated,  and  tha^ 
i^n  which  they  matv/re,  are  not  both  included.  The  former  is  gen« 
orally  omitted. 

2.  The  war  between  England  and  America  was  com- 
menced April  19^  1775^  and  peace  was  restored  Jan.  20, 
1783.    What  length  of  time  did  the  war  continue  ? 

3.  The  American  Civil  War  began  April  11, 1861,  and 
closed  April  9,  1866.    What  time  did  it  continue  ? 

4.  How  long  has  a  note  to  run  that  is  dated  Jan.  16, 
1873,  and  made  payable  July  10,  1875  ? 

5.  A  note  dated  May  28,  1875,  was  paid  Feb.  10,  1876. 
What  length  of  time  did  it  run  ? 

6.  A  person  started  on  a  tour  of  the  world  at  9  o'clock 
A.M.,  Sept.  3,  1874,  and  returned  to  the  same  depot  at 
3  P.M.,  July  15,  1876.    What  time  was  he  absent  ? 

7.  How  many  years,  months,  and  days  from  your  birth- 
day to  this  date ;  or,  what  is  your  age  ? 

8.  How  many  days  from  June  20th  to  the  10th  of  Jaa, 
following? 

9.  What  length  of  time  elapsed  from  12  o'clock  m., 
Jan.  10.  1876,  to  June  16,  9  o'clock  A.M.? 

10.  What  length  of  time  elapsed  from  16  min.  past  ICi 
o'clock  A.M.,  July  4,  1873,  to  22  min.  before  8  o'clock 
P.M.,  Dec.  12,  1875  ? 

11.  What  length  of  time  will  elapse  from  40  min. 
25  sec.  past  12  o'clock  m.,  April  21,  1875,  to  4  min. 
36  sec  before  5  o'clock  p.m.,  Jan.  1, 1S1%^ 
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MULTIPLICATION. 

WBXTTJBir    MXEnCISBS. 

443.  1.  Multiply  28  ri  2  yd.  2  ft.  by  7. 

OPERATION.  Analtbis.— Write  the   mnlti* 

%  8  rd.     2  yd.     2  ft.  plier  under  the  lowest  denomina^ 

IV  tlon   of    the    moltiplicandy    and 

multiply. 


19  9  1  (i)     2  7  times  3  ft.  are  14  ft.,  equal  to 

^  =  1  6  in.  4  yd.  9  ft.  Write  the  2  ft.  under 
TTT  I  7      T"         the  feet,  and  reserve  the  4  ^d.  to 

add  to  the  product  of  yards. 

7  times  %  yd.  are  14  yd.,  and  4  yd.  added  make  18  yd.,  equal  to 
B  rd.  1^  yd.  Write  the  1^  yd.  under  the  yards,  and  reserve  the  8 
rd.  to  add  to  the  product  of  rods. 

7  times  28  rd.  are  .196  rd.,  and  3  rd.  added  make  199  rd.,  which 
write  under  the  same  denomination. 

The  \  yd.  is  equal  to  1  ffc.  6  in.,  which  added  to  the  product,  gives 
199  rd.  2  yd.  6  in.  for  the  entire  product. 

1.  The  multiplier  must  be  an  abstract  number.    (103.) 

%.  When  the  multiplier  is  large  and  is  a  composite  number,  the 
work  may  be  shortened  by  multiplying  successively  by  its  feu^ra 
(109.) 

2.  In  9  bbL  of  walnuts^  each  containing  2  bn.  3  pk. 
6  qt.,  how  many  bushels  ? 

3.  H  a  man  cut  3  Cd.  36  cu.  ft.  of  wood  in  1  da.,  how 
many  cords  can  he  cut  in  12  days  ? 

4.  Multiply  8  gaL  3  qt.  1  pt.  3.25  gi,  by  96. 

5.  If  1  A.  produce  42  bu.  1  pk.  5  qt.  1  pt  of  com,  h*^"* 
many  bushels  will  64  A.  produce  ? 

6.  Multiply  0.  8  f  1  9  f  3  6  m  34  by  24. 

7.  What  will  84  yd.  of  cloth  cost,  at  £1  8b.  ^\^  a  yd.  ? 

8.  If  180  will  buy  3  A.  24  P.  20  sq.  yd.  4  sq.  ft  of  la\d, 
how  much  will  14800  buy? 


MULTIPLIOATION.  831 

9.  How  many  basheU  of  gram  in  47  bags^  each  con- 
taining 2  bu.  2  pk.  6  qt  ? 

OPERATION.  «         AirAL¥BiB.~-Maltii4ying 

^.ij'  -_  /g  ^  5)  I    2                 '^®  contents  of  1  loLg  by  9, 

^            '  and  the  resulting  prod  act 

2  bu.      2  pk.      6  qt.  by  5,  gives  the  contents  of 

9  45  bags,  which  is  the  com* 

rrT         I    \       ^    X   •     n  1.^  posite   number    next    Um 

M  bu.     0  pk.     6  qt  in  9  bags.     JT^  ..      .^^^     .^^  ^^^ 

*  ^  *^  tnan  the  given  pnnie  nuoi* 

^  ber,  47.     Next    find   th« 

120  bu.     3  pk.     6  qt.  "  45  "  contents  of  2  bags,  wldch. 

^  1  A  «<    2  («  added  to  the  oontetnts  of  45 

bags,  gives  the  contents  of 

126  bu.     1  pk.     2  qt.  "  47  "  45+3.  or  47  bags. 

10.  If  a  load  of  coal  by  the  long  ton  weigh  1  T.  6  cwt 
2  qr.  26  lb.  10  oz.,  what  will  be  the  weight  of  67  loiwk? 

11.  Multiply  4  yd.  1  ft.  4.7  in.  by  125. 

12.  Multiply  7  T.  15  cwt.  10,5  lb.  by  1.7. 

13.  At  |1.37i  ^  gallon,  what  will  be  the  cost  of  5  casks 
of  wine,  each  containing  28  gaL  2  qt.  1  pt.  ? 

14.  A  farmer  sold  4  loads  ot  oats,  averaging  41  bu.  3  pk. 
each,  at  $.75  a  busheL    What  did  he  receive  for  the  whole  t 

DIYISIOI^. 

444.  1.  Divide  56  lb.  9  oz.  12  pwt  by  6. 

OFBRATION.  Analybts— Write  the  divisor  at  the  lefl 

lb.      oz.      pwt.     of  the  dividend.    The  object  is  to  find  1 
6)56       9       12      *^^^^  ^^  *  ccnniwund  number. 

— Q K TV         *  ®^  ^^  ^^'  ^  ^  ^^'  ^^^  *  remainder  of  2  lb. 

9  5  12  Write  the  9  lb.  in  the  quotient,  and  reduce 
ihe  3  lb.  to  ounces,  which,  added  to  9  oz.,  make  83  oz. 

)  of  83  oz.  is  5  oz.  and  a  remainder  of  3  oz.  Write  the  5  oz.  in 
the  quotient,  and  reduce  the  3  oz.  to  pwt.,  which  added  to  12  pwt^ 
make  72  pwt.    ^  of  72  pwt.  is  12  pwt.,  which  wrU^  Vn  \^  <^^>cisbsq^.. 
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2.  Divide  358  A.  57  P.  6  sq.  yd.  2  sq.  ft.  by  7. 

3.  Divide  £35  9s.  7d.  by  5;  by  7;  by  8. 

4.  Divide  282  bu.  3  pfe.  1  qt.  1  pt.  by  9 ;  by  10 ;  by  18. 

When  the  divisor  is  large,  and  is  a  composite  namber,  the  work 
may  be  shortened  by  dividing  saccessively  by  its  factors. 

5.  Divide  254  yd.  4  ft.  3^  in.  by  21 ;  by  42. 

6.  Divide  196  Cd.  4  cd.  ft  12  cu.  ft  by  72. 

7.  How  many  iron  rails,  each  16  ft.  long,  are  required 
to  jay  a  railroad  track  26  mi.  long  ? 

8.  Divide  24  sq.  mi.  140  P.,  by  22f 

9.  Divide  202  yd.  1  ft.  6|  in.  by  |. 

10.  Divide  336  bu.  3  pk.  4  qt.  by  4  bu.  3  pk.  2  qt. 

Reduce  both  dividend  and  divisor  to  the  same  denomination,  and 
divide  as  in  simple  numbers. 

11.  How  many  boxes,  each  holding  1  bu.  1  pk.  7  qi., 
can  be  filled  from  356  bu.  3  pk.  5  qt.  of  cranberries  ? 

12.  Divide  311  gal.  1  qt.  1  pt.  by  53. 

OPBRATIOW. 

53)311  gal.  1  qt.  1  pt.  (5  gal.  3  qt.  I  pt. 
265 

4  6  gal.  rem.  2  6  qt.  rem. 

4  2 


18  5  qt.  in  46  gaL  1  qt  5  3  pt.  in  26  qt.  1  pt 

159  53 

2  6  qt.  rem. 

13.  The  aggregate  weight  of  41  hhd.  of  sugar  is  19  T. 
4  cwt.  22  lb.    What  is  the  average  weight  ? 

14.  If  a  town  4  mi.  square  be  equally  divided  into  68 
farms^  bow  much  land  ^11  each  farm  contain  ? 
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LONGITUDE   AND    TIME. 

445.  The  Longitude  of  a  place  is  its  distanoe  east 
or  west  from  a  given  meridian^  measured  on  the  eqaator. 

The  mericlian  from  which  longitude  is  reckoned  is 
called  the  first  meridian^  and  is  marked  0°.  All  places 
east  of  this,  within  180°,  are  in  east  longitude,  and  all 
places  west,  within  180®,  are  in  west  longituda 

The  Englisli  and  Americans  OBtially  reckcm  longitude  from  the 
meridian  of  Greenwich,  England ;  the  French,  from  Paris. 

446.  Since  the  earth  revolves  on  its  axis  once  in  24 
hours,  the  sun  appears  to  pass  from  east  to  west  around 
the  earth,  or  through  360°  of  longitude  once  in  24  hours 
of  time.  Hence  in  1  hour  the  sun  appears  to  pass  through 
^  of  360%  or  15® ;  in  1  minute,  through  ^  of  16°,  or 
)6' ;  and  in  1  second,  through  -^  of  15',  or  15". 

Comparison  of  Longitude  and  Tijoi. 

There  is  a  difference  of 
1  hr.    in  Time. 
1  min.  "      ** 

4  min.  '•     '* 

TS^sec.   "      " 

1.  Since  the  snn  appears  to  move  from  east  to  west,  when  it  ie 
12  o'clock  at  one  place,  it  will  be  patst  12  o'clock  at  aU  places  east, 
and  before  12  at  all  places  west.  Hence,  knowing  the  diiferenot 
Of  time  between  two  places,  and  the  exact  time  at  one  of  them, 
the  exact  time  at  the  other  is  found  by  adding  their  difference  tc 
the  g^ven  time,  if  it  is  easty  and  by  subtracting,  if  it  is  west. 

2.  If  ^one  place  is  in  east  and  the  other  in  west  lon^ritade,  the 
difference  of  longitude  is  foand  by  adding  them,  and  if  the  sum  i» 
greater  than  180',  by  »ubtracHng  it  from  360^ 


For  a  dlffereuoe  of 

IS'*  in 

Long. 

15'   « 

«< 

15"  " 

4« 

<o    u 

« 

V  " 

<• 

'^ft   u 

M 
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A^at.  1.  The  earth  revolres  on  its  axis  once  in  eyery 
34  hr.    What  part  of  a  revolution  does  it  make  in  1%  hr.  t 

.2.  How  many  degrees  of  the  earth's  surface  pass  under 
the  sun's  rays  in  24  hr.  ?   In  12  hr.  ?   In  4  hr.  ?   In  1  hr.  ? 

3.  How  many  degrees  of  longitude  cause  a  diSereno^j 
of  1  hr.  in  time  ?    2  hr.  ?    3  hr.  ? 

4.  When  it  is  6  o'clock  at  Chicago^  what  is  the  hour 
15°  east  of  Chicago  ?    15*^  west  of  Chicago  ? 

5.  When  it  is  noon  in  New  York,  what  is  the  hour  15° 
east  of  New  York  ?    30°  west  of  N.  Y.  ? 

6.  When  it  is  3  o'clock  at  Washington,  what  is  the 
time  15°  15'  east  of  Washington  ?    30°  30'  west  ? 

7.  What  difference  of  longitude  causes  a  difference  of 
1  hr.  in  time  ?    Of  1  minute  ?    Of  1  second  ? 

8.  If  the  difference  in  the  time  of  Boston  and  of  St.  Louis 
is  1  hr.  15  min.,  what  is  the  difference  in  their  longitude  ? 

9.  A  man  left  New  Orleans  and  traveled  until  his 
watch  was  1  hr.  2  min.  too  fast.  How  far  had  he  tray- 
eled,  and  in  what  direction  ? 

10.  Two  persons,  at  different  points,  observe  an  eclipse 
of  the  moon ;  one  seeing  it  at  9 J  p.  m.,  and  the  other  at 
midnight.    What  is  the  difference  in  their  longitude  ? 

11.  A  tourist  leaves  home  at  12  M.  on  Monday,  and  on 
Saturday  finds  his  watch  1  hr.  15  min.  slow.  In  whai 
direction  has  be  been  traveling  ?    How  far  P 

12.  A  and  B  start  from  opposite  points  and  travel 
towards  each  other.  When  they  meet,  A's  watch  is  40 
min.  slow  and  B's  1  hr.  fast.    How  far  apart  are  the  two 

points  of  starting,  and  in  what  direction  did  each  travel? 


LOHGITUDE     AND     TIME.  235 

44:8«  To  find  the  difference  of  long^itude  between 
two  places,  when  the  difference  of  time  is  known. 

L  When  it  is  9  o'elook  at  Washington,  it  is  7  min.  4  see* 
oast  8  o'clock  at  St.  Lottis.    Find  the  diff.  of  longitude. 

Analysis. — Since  every 

OPERATION.  hoxa  of  time  oonesponda 

S  hr.  0  min.  0  sec.  to  15**  of  long.,  and  every 

g  7  4  minnte  of  time  to  IfT  of 

•  TI         TT"  ^^  .     rwx'  l<M»g-»  "id  every  second  of 

5  2         5  0    DiftinTime.       timetol5"oflong.(440), 

1  5  there  are  1 5  times  as  many 

13^14'       0  0"  Diff.  in  Long.      ^^^  °^'  *^^  ^-  ^^  *^® 

difference  of  longitude,  as 
Or,     4)  5  2  min.     5  6  sec.  there  are  hr.,  min.,  and 

13°  14'  ®®^  ^^  *^®  difference  of 

timei     Or, 
Since  4  min.  of  time  make  a  diflSdrence  of  1°  of  long.,  and  4  sec 
•)f  time  a  difference  of  1'  of  long.,  there  will  be  }  as  many  degrees 
of  long,  as  there  are  minates  of  time,  and  \  as  many  minutes  of 
)oag.  as  there  are  seconds  of  timeT 

2.  The  difference  in  the  time  of  Washington  and  of  St. 
.Petersburgh  is  7  hr.  9  min.  19J^  sec.    What  is  the  differ- 
ence in  their  longitudes  ? 

3.  When  it  is  12  o^clock  M.  at  Rochester,  N.  Y.,  it  is 
9  hr.  1  min.  37  sec.  A.  h.  at  San  Francisco.  The  long,  of 
Eochester  being  77°  51'  W.,  what  is  the  long,  of  the  latter? 

BiTLE. — Multiply  the  difference  of  time  expressed  in 
hours,  minutes,  and  seconds  iy  15  ;  the  product  witl  he  fJs 
difference  of  longitude  in  degrees,  minutes,  and  seconds.  Or, 

Seduce  tJie  difference  of  time  to  minutes  and  seconds^ 
then  divide  by  4;  the  quotient  will  he  the  difference  of  Ion* 
gitude  in  degrees  and  minutes. 
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4.  Noon  comes  1  hr.  5  min.  42  sec.  sooner  at  Quebec 
than  at  Chicago,  whose  longitude  is  87°  37'  45".  What 
is  the  longitude  of  Quebec  ? 

5.  When  the  days  and  nights  are  of  equal  length,  and 
it  is  noon  on  the  first  meridian,  on  what  meridian  is  it 
t  len  sunrise  ?     Sunset  ?    Midnight  ? 


449.  The  following  table  of  the  Longitude  of  places  U 
compiled  from  the  Records  of  the  U,  S.  Coast  Survey. 


Albany 73° 

Ann  Arbor 83" 

Astoria,  Or 124° 

Boston 71° 

Berlin. 13° 

Bombay 72° 

Cincinnati 84° 

Chicago 87° 

Cambridge,  Mass.  71° 
Jefferson  City,Mo.  92° 
Mexico 99° 


W  60"  W. 

43'        W. 

W. 

3'  30'  W. 
23'  45 "  E. 
54'        E. 
29'  31"  W. 
37'  45'  W. 

7'  40 "  W. 

8'        W. 

5'        W. 


New  York 74° 

NewOrieans.....  90° 

Paris. 2° 

Rome 12° 

Richmond,  Va...  77° 
San  Francisco. . . .  122° 
St.  Paul,  Minn. . .  95° 

St.  Louis,  Mo 90° 

Univ.  of  Virginia.  78° 
West  Point,  N.  Y.  73° 
Washington,  D.C.  77° 


3'         W. 

2  30"W. 
20'        £. 
27'        E. 
25'  46 "  W. 
26'  45 "  W. 

4  65 "  W. 
15'  15"  W. 
31'  30"  W. 
57'        W. 

O'  15 "  W. 


460/ To   find   the   difference  of  time   between 
two  places^  when  their  long^itudes  are  griven. 

1.  Find  the  diff.  in  the  time  of  Ciim.  and  of  St  Paul. 


9  5° 

84 


4' 
29 


OPERATION. 

6  5"    Long,  of  St  P. 

31  ''         Cinn. 


ANAI.YgI8.— 

Since  16*^  of  Ion- 
gitade  make  i 
diffBienoe  of  V 
hr.  of  time,  and 
15',  a  difference 
oflmin.of  time, 

and  15",  a  difference  of  1  sec.  of  time  (44tC),  there  are  ^  as  many 
homn,  minates,  and  seconds  of  time  as  there  are  degrees,  minateei 
MDd  Beconda  of  longitude. 


jt5)10^    3  5^         24^^    Diff.  of  Long. 

4  2  min.  2 1 1  sec.  Diff.  of  Time. 
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10^         35'  241' 

^^9 ^     min.    sec. 

4  2  min.  2 1  sec.    U  =  42    21| 

Since  1°  of  long,  makes  a  di£  of  4  min.  of  time,  and  1'  makes  t 
diff.  of  4  sec.  of  time  (446),  there  is  a  diff.  of  4  times  as  many  min- 
CteB  and  seconds  of  time  as  there  are  deg.,  min.^  and  sec  of  long. 

2.  Find  the  difference  in  the  time  of  Ann  Arbor, 
•Jlich.,  and  of  Cambridge,  Mass.  ?  * 

3.  When  it  is  half -past  3  o'clock  p.m.  at  West  Point, 
N .  Y.,  what  time  is  it  at  Bombay  ? 

BuLE. — Divide  the  difference  of  longitude  expressed  in 
degrees,  minutes,  and  seconds,  by  15 ;  the  quotient  will  he 
the  difference  of  time  in  hours,  minutes,  and  seconds.   Or, 

Multiply  the  difference  of  longitude  by  4,  and  the  product 
wiU  be  the  difference  of  time  in  minutes  and  seconds,  v)hich 
may  he  seduced  to  hours* 

Find  the  difference  in  time  of 


4.  Washington,  and  Bome. 

5.  Chicago,  and  Paris. 

6.  N.  Orleans,  and  N.  York. 

7.  Albany,and  Jefferson  Cj. 


8.  Bichm'd,  and  St.  Louis. 

9.  New  York,  and  Mexico. 

10.  Ann  Arbor,  and  Berlin. 

11.  Mexico,  and  San  Fvan. 


12.  When  it  is  6  a.m.  at  Boston,  what  tjme  is  it  at  Cin- 
cinnati ?    At  Chicago  ?    At  St.  Louis  ? 

13.  When  it  is  6  p.m.  at  the  University  of  Va.,  what 
t'me  is  it  at  Berlin?    At  St.  Paul ?    At  Astoria,  Or. ? 

14.  How  much  later  does  the  sun  rise  in  New  York 
than  in  Bome ?    Than  in  Paris? 

15.  In  sailing  from  San  Francisco  to  Bombay,  will  a 
chronometer  gain  or  lose  time,  and  how  much? 

*Take  from  the  Tahle  the  required  Longitude  of  the  different  places 
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DUODECIMALS. 

451*  Duodecimals  are  fractions  of  a  foot  formed 
by  successively  dividing  by  12 ;  as,  ^^  yfj,  TtVff^  ^^* 

452.  The  Unit  of  measure  is  1  footy  which  may  be  m 
UneoTy  a  squarey  or  a  cubic  foot.  The  scale  is  uniformly  12. 

453.  In  the  duodecimal  divisions  of  a  foot,  the  differ- 
ent orders  of  units  are  related  as  follows  : 

1'   (inch  or  prime)  =    ^   of  a  foot,  or  1  in.  Linear  Meas. 

1"  (second)  or^ot  ^  =   ^  of  a  foot,  or  1  "  Square     *' 

l'"(third)or  ^of  t<»  of  V\r  =  tVW  of  » ^o^* o' 1  "   Cubic      *' 

Table. 


12  Fourths  ("")=!  Third    .  . 

13  Thirds  =1  Second  .  .  1" 
12  Seconds  =1  Prime  .  .  1' 
12  Primes         =lPoot  .  .  .  ft. 


Ml 


'"  1  A=12'=U4"=1728"'=20786' 

1'=  12" -r  144'"-  1728"" 

1"=    12'"=    144'"' 

1'"=      12"" 


The  marks  ',  ", '",  "",  are  called  Indices, 

Duodecimals  are  used  by  artificers  in  measuring  ntafacee  and  Mft<lc 


ADDITION   AND    SUBTRACTION. 

454.  Duodecimals  are  added  and  subtracted  in  the 
lame  manner  as  compound  numbers. 

WBITTSN     JSXJSBCiaJSa. 

1.  Add  14  ft  r  8'',  16  ft.  3'  5",  and  21  ft.  9'  11^ 

2.  Add  140  ft.  10'  7"  9'",  71  ft.  8",  and  107  ft.  4'  11'^  3"'. 

3.  From  54  ft.  9'  5"  subtract  30  ft  IC  8". 

Duodecimals  are  not  much  used.     The  subject  is  folly  treated 
mad  applied  in  "  Robinson's  Higher  Arithmetic' 


>» 


'     DUODECIMALS.  230 

MULTIPLICATION. 

455*  In  the  multiplication  of  dnodecimals,  the  product 
of  two  dimensions  is  area  or  surfacey  and  the  product  of 
three  dimensions  is  solidity  or  volume.    (344,  349.) 

WMITTMN     JBXSBCI8JB8, 

456.  1.  Multiply  9  ft  8'  by  4  ft.  7'. 

OFEBATION.  ANALYSIS. —Begin  at  Qke  right.    8'  x  7'  =  50^' 

9  ft     8'  =  4  8".     Write  the  8^'  one  place  to  the  right, 

A  ff      1^'  reserving  the  4'  to  add  to  the  next  product. 

Then  9  ft.  x  7'  =  03' ;  63'  +  4'=  67'  =  5  ft.  7\ 


5  It.     7      b       which  write  in  the  places  of  feet  aod  primes. 
3  8  ft     8'  Next  multiply  hy  4  feet;  8'  x  4  ft.  =  33'  = 

7T"^I      oi     Q^     2  ft.  8'.     Write  the  8'  in  the  place  of  primes, 

reserving  the  2  ft.  to  add  to  the  next  product. 
Then  9  ft.  x  4 ft.  =  36  ft.;  36  ft.  -»- 2  ft.  =  38  ft.,  which  write  in  the 
place  of  feet.  Adding  the  partial  products,  the  sum  equals  44  ft 
8'  8",  the  product  required. 

2.  How  many  square  feet  in  4  boards,  eacli  12  ft.  9' 
long,  and  1  ft,  4'  wide? 

BuLE. — ^I.  Write  the  terms  of  the  multiplier  under  the 
corresponding  terms  of  the  multiplicand, 

IL  Multiply  each  term  of  the  multiplicand  by  each  term 
Bf  the  multiplier,  beginning  with  the  lo^vest  order  of  units 
in  each.  Seduce  each  product  fa  higher  denominations 
when  possible,  and  write  in  their  prop^  places*  The  sum 
of  the  partial  products  will  be  the  product  required. 

3.  Multiply  10  ft  6'  4"  by  5  ft  3'  8''. 

4.  Find  the  area  of  a  floor  14  ft  8'  wide  and  16  ft  5'  long. 

5.  What  are  the  solid  contents  of  a  block  of  marble 
«  ft  10'  long,  4  ft.  3'  wide,  and  1  ft  9'  thick  ? 
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457. 


SYNOPSIS   FOE   EEVIEW. 
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ri.  DEFunnoN  op  Reduction. 

2.  Reduction    to    Lower 
Denominatioi^s. 


< 


3.  Reduction    to   Higheb 
Denominations. 

'430.    Rrda 


f  1.  Principle. 
(  2.  Rule,  I,  IL 

j  1.  Principle. 
(  2.  Rule,  I,  IL 


4.      Reduction 
of  Denominate 
Fractions. 


ATE  <    ZWV 

I  434. 

•      Use. 


432.    Rule,  I,  H,  lU. 
Rulfe. 
RvJe.  I,  II,  (2.) 


4.  ADDITION    OF    COMP.    NUMBEkxS. 


5.  SUBTRACTION 


« 


6.  MULTIPLICATION  " 


7.  DIVISION. 


(( 


« 


( 1.  How    per 
foismed. 
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458.  MecLSurements  involve  a  practical  applica- 
tion of  the  Weights  and  Measures  to  various  operations 
required  in  the  mechanic  arts,  and  to  the  common  busi- 
ness of  life. 


REOTANGULAE    SURFACES, 


459.  A  Rectangle  is  a  plane  fig- 
ure bounded  by  four  sides,  having  all 
its  angles  right  angles. 

It  has  ttoo  dimensions — length  and 
breadth. 


Bectangle. 


When  all  its  sides  are  equal,  it  is  called  a  3qua/re. 

460.  The  Area  of  a  rectangle  is  the  surface  included 
within  the  lines  which  bound  it,  and  is  expressed  by  the 
number  of  times  it  contains  a  given  unit  of  measure. 

461.  The  Unit  of  Measure  for  surfaces  is  a  square 
aach  side  of  which  is  a  unit  of  some  known  length. 

Thus,  the  osit  of  square  inches  is  1  square  inch  ;  of  square  feet, 
1  iqtiare  foot;  of  square  yards,  1  square  yard,  etc 

*  Meaearements  of  plane  flgnres  reqniriog  a  knowledge  of  Involatioii  w^lri^ 
Intion  are  treated  at  the  close  of  this  book  audei  thft  ^ecA  ot  ^^  MeMUTOA^Axv^^ 
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Tlie  diagram  represents  a  square  yard,  each  mde  of  wliich  is  1  yd. 

or  3  ft.  long,  and  the  whole  is 
divided  into  sqoare  feet,  1  sq.  ft. 
being  the  Unit  of  Measure.  In 
one  row  there  are  3  sq.  ft.,  in 
3  rows  there  are  3  times  3  sq.  ft., 
or  9  sq.  ft.  Hence  the  area  of 
1  sq.  yd.  is  9  sq.  ft. 

So  the  area  of  a  rectangle 
£rarmed  by  2  adjacent  rows,  is  ex- 
pressed by  3  sq.  ft.  X  2,  or  6  sq.  ft . 


Sgnaro 
¥ooU 

Square 
Foot. 

Ssq.  ft.X8  =  9Bq.  ft. 


463.  To  find  the  area  of  a  rectangle : 

EiJLE. — Find  the  product  of  the  numbers  denoting  the 
length  and  breadth,  expressed  in  the  same  denomination; 
the  result  is  the  area. 

463.  To  find  either  dimension  of  a  rectangle  : 
SuLE. — Divide  the  area  by  one  dimension  ;  the  quotient 

is  the  other. 

464.  Artificers  compute  their  work  by  linear, 
superficial  or  square,  and  cubic  measures. 

1.  Glazing  and  stone-cutting  are  estimated  by  the  square  foot. 

2.  Plastering,  paving,  ceiling,  etc.,  commonly  by  the  square  foot, 
or  the  sqvare  yard. 

3.  Roofing,  flooring,  partitioning,  slating,  etc.,  generally  by  the 
square  of  100  square  feet ;  sometimes  by  the  square  foot,  or  square 
yard. 

4.  One  thousand  shingles,  averaging  4  in.  wide,  and  laid  5  in.  to 
the  weather,  are  estimated  to  cover  a  square. 

5.  Bricklaying  is  generally  estimated  by  the  thousand  bricks. 

WniTTEK     EXEnCISES. 

465.  1.  How  many  square  feet  in  a  floor  27  ft  long 
and  21  ft.  wide?    How  many  square  yards? 

2.  How  many  feet  wide  is  a  hall  that  is  26  ft.  long  and 
contains  195  square  feet? 
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3.  What  is  the  length  of  a  lawn  that  contains  305  sq.  yd 
and  is  45  ft.  wide  ? 

Find  the  area  of  rectangles  haying  the  following 
dimensions : 


4.  12^  yards  square. 

5.  18  yd  2  ft  square. 

6.  18^  rd  hy  20^  rd. 


7.  5  ch.  14  L  by  6  ch.  25  1. 

8.  25  ft  6  in.  by  16  ft.  9  in, 

9.  14  yd  1  ft  10  in.  square. 
The  area  and  one  dimension  giyen^  find  the  othei 

dimension  of  the  following  rectangles  : 

10.  Area  374^  square  feet,  length  20  ft  6  in. 

11.  Area  5  A.  41  P.,  width  7  chains  25  links. 

12.  Area  180  sq.  yd.  4  sq.  ft,  width  9  yd  2  ft 

13.  How  many  square  yards  in  the  sides  of  a  room 
16  ft^long,  12  ft  6  in.  wide,  and  9  ft  3  in.  high  ? 

14.  How  many  planks  12  ft  long  and  10  in.  wide  will 
be  required  to  floor  a  room  which  is  24  ft  by  20  ft.  ? 

Find  the  number  of  yards  in  length  of  carpeting  re- 
quired for  rooms  of  the  foUowing  dimensions  : 
16,  For  a  room  24  ft.  by  16  ft  6  in.;  carpet  1  yd.  wide. 

16.  For  a  room  52  ft  by  35  ft ;  carpet  2  ft  4  in.  wida 

17.  For  a  room  28  ft  by  23  ft  9  in. ;  carpet  30  in.  wide. 

18.  For  a  room  27  ft  3  in.  by  22  ft.  6  in.;  carpet  2  ft 
6  in.  wide. 

Find  the  cost  of  carpeting  rooms,  their  dimensions^ 
and  the  width  and  price  of  carpet  being  as  follows  : 

19.  Floor,  34  ft.  by  18  ft  6  in.,  carpet  2  ft  wide,  at 
$.94  a  yard. 

20.  Floor,  30  ft  3  in.  by  22  ft,  carpet  i  yd.  wide,  at 
♦1.08  a  yard. 

21.  Floor,  18^  ft.  by  16.4  ft,  carpet  J  yd  wide^.  at 
I2i  a  yard. 
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•22.  Floor,  40  ft.  by  36  ft,  covered  with  matting  4  ft 
wide,  at  11.22  a  yard. 

23.  Floor,  26  ft.  6  in.  by  18  ft,  covered  with  oil-cloth, 
at  11.15  a  square  yard. 

24.  How  many  tiles  8  inches  square,  will  lay  a  floor 
48  ft  by  10  ft  ?. 

25.  What  will  be  the  cost  of  flagging  a  side-walk  312  f  u 
long  and  6^  ft.  wide,  at  12.70  a  square  yard  ? 

26.  What  will  it  cost  to  cement  a  cellar  bottom  48  ft 
6  in  long  and  27  ft  wide,  at  $.45  a  square  yard  ? 

27.  How  many  squares  are  there  in  a  partition  104  ft 
9  in.  long,  and  20  ft  4  in.  high  ? 

28.  What  is  the  expense  of  plastering  the  sides  and 
ceiling  of  a  room  40  ft  long,  36^  ft.  wide,  and  22^  ft 
Iiigh,  at  $.36  a  square  yard,  allowing  1375  sq.  ft  for  doors, 
vv^indows,  and  baseboard  ? 

29.  Find  the  cost  of  glazing  6  windows,  each  8  ft  3', 
ay  5  ft  4',  at  1.75  a  square  foot 

30.  A  room  is  24  ft  by  16^  ft,  and  18  ft  high.  Find 
the  cost  of  papering  its  sides  with  paper  40  in.  wide  and 
8  yd.  in  a  roll,  at  $1.20  a  roll  put  on,  and  edging  it  with 
gilt  moulding  next  the  ceiling,  at  9  cents  a  foot  There 
are  2  windows,  each  2  ft  4  in.  by  5  ft  8  in.,  and  2  doors 
2  ft.  9  in.  by  6  ft.  6  in.,  and  a  baseboard  9  in.  wide. 

31.  How  many  sods,  each.  16  in.  square,  will  be  required 
to  turf  a  yard  53  ft.  4  in.  long  and  28  ft  wide  ? 

32.  How  many  yards  of  silk,  -|  yd.  wide,  will  be  re- 
quired to  line  24  yd.  of  satin  }  yd.  wide  ? 

33.  How  many  rolls  of  paper,  each  8  yd.  long  and  18  in. 
wide,  will  paper  the  sides  of  a  room  16  ft.  by  14  ft  and 

10  ft  bigb,  deducting  124  sq.  ft  for  doors  and  windows  ? 
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34.  Find  the  cost  of  lining  a  tank  5  ft  8  in.  long,  ^  ft. 
wide,  and  5  ft.  deep,  with  zinc,  weighing  5  lb.  to  the 
sqnare  foot,  at  12  cents  a  pound,  which  includes  the  labor. 

35.  Find  the  cost  of  plastering  the  walls  of  a  room 
12  ft  11'  square,  9  ft  3'  high,  allowing  for  2  windows  and 
I  door,  each  6  ft  2'  by  2  ft.  4',  at  $.28  a  square  yard. 

36.  How  many  shingles  4  in.  wide,  laid  6  in.  to  the 
weather,  will  cover  the  roof  of  a  building,  the  ridge  being 
1:6  ft  long,  and  the  girt  from  eaves  to  eaves  40  ft^  the 
first  course  on  each  of  the  eaves  being  double  ? 

37.  What  will  be  the  cost  of  wainscoting  a  room  21  ft. 
8  in.  by  14  ft  10  in.  and  10  ft  6  in.  high,  at  1.30  a  sq.  yd.  ? 

38.  Find  the  cost  of  slating  a  roof,  64  ft,  9  in.  long  and 
45  ft  wide,  at  $15.37^  per  square  ? 

LAND. 

466.  The  Unit  of  land  measure  is  the  acre. 

Measarements  of  land  are  commonlj  recorded  in  9^uare  miles, 
aeres,  and  hundredths  of  an  acre.  The  denomination  rood  is  no 
longer  naed.    See  Arts.  341  and  346. 

WBITTEir    JBXBMCI8JBS, 

467.  1.'  How  many  acres  in  a  farm  120  rods  square  ? 

2.  A  field  80  rd.  long  contains  16  A. ;  what  is  its  width  f 

3.  A  town  6|^  mi.  long  and  b\  mi  wide  is  equal  to  how 
many  farms  of  120  A.  each  ? 

4.  What  decimal  part  of  an  acre  is  a  piece  of  land  12[1 
fd.  long  and  75  feet  wide  ? 

5.  A  rectangular  farm  containing  435  A.  96  P.  is  264 
rd>  long  on  one  side:  what  is  the  length  of  the  other  side? 

6.  What  is  the  value  of  a  &rm  189.5  rd.  long  and  150 
rd.  wide,  at  $42f  an  acre  ? 
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7.  A  man  having  a  field  70  rd.  square  appropriated  5  A. 
of  it  to  corn,  100  sq.  rd.  to  garden  vegetables,  and  the 
remainder  to  meadow.  What  fractional  part  of  the  whole 
field  did  the  meadow  comprise  ? 

8.  A  rectangular  field  50  rd.  long  contains  10  acres. 
Another  field  of  the  same  width  contains  5  acres  ;  what 
18  its  length  ? 

9.  At  $2.75  a  rod,  how  much  less  will  it  cost  to  fence 
a  piecer  of  land  80  rd.  square  than  if  the  same  were  in 
the  form  of  a  rectangle  twice  as  long  and  one-half  as  wide? 

10.  I  bought  a  piece  of  land  16  ch.  long  and  15  ch. 
wide,  at  $100  an  acre,  and  dividing  it  into  lots  of  6  rd. 
by  5  rd.,  sold  them  at  $50  each.    What  was  my  gain  ? 

468.  Government  Lands  are  usually  surveyed 
into  rectangular  tracts,  bounded  by  lines  conforming  to 
the  cardinal  points  of  the  compass. 

A  Base-line  on  a  parallel  of  latitude,  and  b:  Principal 
Meridian  intersecting  it,  are  first  established.  Other 
lines  are  then  run  six  miles  apart,  each  way,.a«  nearly  aa 
possible. 

The  tracts  thus  formed  are  called  Township^s,  and  con- 
tain, as  near  as  may  be,  23040  acres. 

A  line  of  townships  extending  north  and  south  is 
called  a  Range. 

The  ranges  are  desigoated  by  their  number  east  or  west  of  the 
principal  meridian. 

The  townships  in  each  range  are  designated  by  their  number 
north  or  south  of  the  base-line. 

Since  the  earth's  8ar£ace  is  convex,  the  prindpal  meridians  con. 
verge  as  they  proceed  northward.  This  tends  to  throw  the  to.wn- 
/sbjps  and  sections  out  of  square,  and  necessitates  occasional  lines 
of  oS^t,  called  "correction  lineB** 
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Townships  are  8u|;)diyided  into  Sections,  and  sections 
into  Half'Seciio7is,  Quarter-Sections,  Hatf-Quarter-Sec' 
tions,  QuOfrter^Quarter^Seetions,  and  Lots. 

Diagram  No.  1  shows  the  sab^i^risionB  of  a  tovm^ip  into  ^ec 
tions,  and  how  they  are  numbered,  commencing  at  the  N.  E.  cottadh 

Diagrdih  N6.  2  BhdWB  the  klb^divllAonB  tff  ft  B^eHoik^  on  an  en- 
larged  Bcale»  and  how  thej  are  MOMld. 


Diagram  No.  1. 
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A  Lot  is  a  sub-divisioh  of  a  section,  nsually  of  irregtiiat  foi'fli,  61i 
Itteottnt  of  bordering  upon  a  navigable  river  or  kke^J<0niMi(tii6g  tk 
sett r  as  may  be  the  area  of  a  Qnattei'-Qiiarter-SeeiioD,  ana  deabr&bed 
AS  lot  No.  1,  2,  B,  etc.,  of  a  particular  section. 

City  and  village  plats  are  usually  sub-divided  into  Bloeh,  and 
these  into  Lots. 
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WniTTBK     MXEncI8E8. 

1.  If  a  township  of  land  is  equally  divided  among  288 
families^  how  many  acres  does  each  receive  ?  What  part 
of  a  section  ? 

2.  What  number  of  rails  will  enclose  a  quarter-section 
of  land  with  a  fence  6  rails  high^  and  3  lengths  for  every 
2  rods ;  and  what  will  be  the  cost  of  the  rails^  at  $40  per 
thousand  ? 

3.  A  man  bought  the  S.  |  of  a  section  of  land  at  $2^ 
an  acre^  and  afterward  sold  the  E.  ^  of  what  he  bought 
at  14. 37^  an  acre.     What  was  his  gain  ? 

4.  If  I  buy  the  N.E.  \  and  the  E.  \  of  N.  W.  J  of  a 
section  of  land,  how  many  acres  do  I  purchase  ?  What 
part  of  a  whole  section  ?  How  arc  the  parts  located  in 
respect  to  each  other  ? 

5.  A  speculator  bought  of  the  HI.  Central  R  B.  Go.^ 
the  S.  I  of  Section  4,  township  10  north,  range  6  east,  at 
$2  an  acre.  He  afterward  sold  the  E.  j^  of  S.E.  \  at  $2.75 
an  acre ;  the  N. W.  J  of  S.E.  J  at  $3^  an  acre ;  and  the 
N.  \  of  S.W.  J  at  $3.84  an  acre.  How  many  acres  has 
he  left?  What  was  his  gain  on  the  purchase  price  of 
the  whole  ?    Draw  diagram. 

6.  A  man  having  purchased  a  section  of  land  from 
the  IT.  S.  Government  at  $1.25  an  acre,  sold  the  S.  ^  of 
S.W.  i  at  $2.50  an  acre;  the  KE.  i  of  N.W.  i  at  $1.75 
an  acre ;  the  W.  \  of  S.E.  ^  at  $2  an  acre ;  and  the  W.  ^ 
of  S.W.  \  of  N.E.  ^  at  $3  an  acre.  How  many  acres 
has  he  remaining,  and  what  is  his  gain,  provided  the 
remainder  is  sold  at  $2^  an  acre  P    Draw  diagram  and 

explain. 
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EEOTANGUI^AR   SOLIDS, 

469.  A  Rectangular  Solid  k  a  body  boonded  by 
eix  rectsngolar  plane  faces. 

The  opposite   Bided   are  equal  end 

It  has  three  dimeoBioiiB — lengih, 
breadth,  and  thickness. 

When  oH  its  facea  are  eqiial,  it  is 
called  a  (Mie. 

470.  The  Volunte  or  Solid  Contents  of  a  body 
is  the  space  incladed  within  the  surfaces  vhich  bound  it, 
and  is  expressed  by  the  number  of  times  it  contains  a 
given  unit  of  measure. 

471.  The  Unit  of  Measure  for  solids  is  a  cube,  the 
edge  of  which  is  a  unit  of  some  known  length. 

Tbos.  the  unit  of  onblc  inches  is  a  eyiht  the  edge  of  trhleb  il 
1  ineh,  or  1  eubie  inch  ;  of  cubic  feet,  1  cuftie  foot,  etc. 

The  diagMm  i«pie- 
Mnta  a  cubic  yard, 
ea<^    face     beiufr    a 
Bquara  jard.  eonti 
ii^    9   sq.  ft.       Il 
•ectioD  1  ft.  thick  is  \ 
cat  from  one  side 
may  be  divided  into  j 
8  timee  8  en.  ft.,  i 
CO.  ft.,  1  cu.  ft.  hting  ^ 
the  unjt  of  meaiure. 
And   eiace   the    cubic 
yard  is  S  ft,  thick,  it 

eontaiuB-  8  such  sections,  or  S  times  9  en.  ft,  which  am  37  en.  ft 
Hence  the  volume  of  1  en.  yd.  is  37  cu.  ft. 

So  the  volume  of  a  solid,  formed  of  two  ac|jaceut  Bectioni,  1b  es 
pre«ed  by  8  CQ.  ft.  X  8  X  2  =  18  en.  ft 
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472.  To  find  the  volume  of  b,  rect$in^lar  solid 

BuLE. — Find  the  product  of  the  numbers  denoting  the 
three  dimensions,  expressed  in  the  same  denomination; 
this  result  is  the  volume. 

473.  Tq  find  ^  required  dimension  of  a  rectangEkur 
iolid: 

'SLmx.^Divide  ti0  volume  by  the  product  of  the  nwn- 
hers  denoting  the  other  two  dimensions;  the  quotient  mU 
b^  the  required  dimension. 

474.  1.  What  are  the  contents  of  a  rectangular  solid 
6  ft.  long  and  4  ft.  square  ? 

2.  What  is  the  volume  of  a  solid  9  ft.  long,  4  ft.  wide, 
and  a  ft  thick  P 

8.  A  vat  1^  ft.  square  contains  1224  cu.  ft.  What  is 
its  depth  ? 

4.  What  ifl  the  volume  of  a  bin,  the  inside  dimensions 
of  which  are  8  ft.  6  i^.  by  6  ft.  by  4  ft  4  in.? 

5.  How  many  cubic  yards  of  earth  must  be  removed  in    , 
digging  a  pellar  36  ft  long,  24  ft.  wide,  and  6)-  ft.  deepP 

Fii^d  the  volume  of  rectangular  solids  having  the  fol- 
lowing dimensions : 

6.  Of  a  ^nbe  the  edge  of  which  is  1  yd.  1  ft  9  in; 

7.  Of  a  solid  6  yd.  2  ft.  7  in.  by  3  ft  4  in.  by  2  ft  11  in. 

8.  Of  a  solid  5  ft.  square  and  the  height  6.4  ft, 

Find  the  required  dimension  of  rectangular  solidsi 
die  volumes  and  two  dimensions  being  as  follows  : 
9.  Volume,  6  cu.  ft ;  length,  8  ft. ;  width,  8  ft. 
10.  Volume,  20  cu.  ft. ;  length,  36  ft. ;  width,  10  iij. 
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11.  Volume,  13  en.  yd.  14  ca.  ft.  900  oa.  in.;  iridth, 
7  ft  3  in.;  height,  5  a  6  in. 

12.  Hoff  many  cubic  feet  of  air  in  a  room  that  is  31  ft. 
9  in.  long,  18  ft.  i  in.  wide,  and  10  ft  8  in.  high? 


A  (hrdof  woodia 
&  pile  8  ft.  h>ng,  4  ft. 
vide,  ftod  4  ft.  high. 

Acord-foot  U 1  foot 
In  length  of  BQcb  t, 
pile;  thAt  ie,  1  ft 
long,  4  ft.  wide,  and 
4  n.  high. 


13.  How  many  cords  in  a  pile  of  wood  30  ft  long,  8  ft. 
wide,  and  6  ft.  6  in.  high? 

11.  A  pile  of  wood  contaioing  67^  cor^,  iB  90  ft  long 
and  13  ft  wide.     How  high  is  it  ? 

15.  What  will  be  the  coat  of  a  pile  of  wood  13  ft  6  in. 
long,  8  ft.  wide,  and  4  ft,  6  in.  high,  at  t3. 75  a  cord  ? 

16.  Wha£  will  it  cost  to  dig  a  cellar  45  ft  long,  28  ft 
wide,  and  8  ft.  6  in.  deep,  at  $.42  a  cubic  yard  ? 

17.  What  mast  he  the  length  of  a  load  of  wood  that  is 
3  ft  high  and  5  ft.  4  in.  wide,  to  contain  a  cord? 

18.  How  many  cans,  8  in.  by  6  in.  by  3  in,,  can  be 
packed  in  a  box  32  in.  by  24  in.  by  15  in.  in  the  cleu*  P 

19.  At  $3^  a  cord,  what  is  the  valne  of  the  wood  that 
can  be  piled  nnder  a  shed  50  ft  long,  36  ft.  wide,  and 
13  ft  high? 

20.  In  bnilding  a  honse,  200  joists  10  in.  by  3  in.  were 
oaed,  which  together  amoonted  to  1000  en.  ft  What  waa 
the  length  of  each  ? 
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47<5«  Masonry  is  estimated  by  the  cubic  foot,  and  l^ 
the  perch  ;  also  by  the  square  foot  and  the  square  yard. 

1.  MaUriaU  are  osaaily  estimated  by  cubic  measure ;  the  work 
by  cubic  or  square  measure. 

2.  A  Perch  of  stone,  or  of  masonry,  is  16}  ft.  long,  1^  ft  wide, 
and  1  ft.  high,  and  is  equal  to  24.76  cu.  ft. 

8.  When  stone  is  built  into  a  wall,  22  cu.  ft.  make  a  peroih,  2}  ea 
ft  being  allowed  for  mortar  and  filling. 

4.  Embankments  and  JSxeavatione  are  estimated  by  the  eubie  yard. 
6.  A  cubic  yard  of  common  earth  is  called  a  load. 

6.  Brickwork  is  generally  estimated  by  the  thousand  brieks  ;  some- 
times in  eMo  feeL  In  waUs,  brick -work  is  estimated  at  the  rate  of 
a  brick  and  a  half  thick. 

7.  North  River  bricks  are  8  in.  x  8jt  x  2} ;  Maine  bricks  axe  7^  in. 
x8f  x2|;  Philadelphia  and  Baltimore  bricks  are  8}  in.x4(x2f ; 
and  Milwaukee  bricks  8|  in.  x  4|  x  2f . 

8.  In  estimating  material,  allowance  is  made  for  doors,  windows, 
and  cornices. 

9.  In  estimating  the  work,  masons  measure  each  wall  on  the 
outside,  and  ordinarily,  no  allowance  is  made  for  doors,  windows, 
and  comers ;  but  sometimes  an  allowance  of  one-haif  is  made,  this 
being,  however,  a  matter  of  contract. 

m 

476.  To  find  the  number  of  bricks  in  a  cubic  foot  of 
masonry : 

BuLE. — L  Add  to  the  face  dimensions  of  the  hind  of 
tricTes  used  the  thickness  of  the  mortar  or  cement  in  which 
they  are  laid,  and  compute  the  area. 

IL  Multiply  this  area  by  the  quotient  of  the  thickness 
of  the  waU  divided  by  the  nnmber  of  bricks  of  which  it  ia 
composed,  the  product  will  be  the  volume  of  a  brick  and 
its  mortar  in  cubic  inches. 

IIL  Divide  1728  by  this  volume,  and  the  quotient  wiO 
te  the  number  of  bricks  in  a  cubic  foot. 
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WRITTEN     EXERCISES. 

477,  1.  How  many  Milwaukee  bricks  in  a  cubic  foot 
of  wall  12|  in.  wide^  laid  in  courses  oi  mortar  ^  of  an  incb 
thick  ? 

OPERATION. 

a5+ .25  =  8.76  in,  =  levgth  of  brick  and  joint 
2.375  +  .25  =  2.625  in.  =  thickness  of  brick  and  joint. 
8.75  X  2.625  =  22.96875  sq.  in.  =  area  of  its  face. 
12.75  -f-  3  (number  of  bricks  in  width  of  wall)  =  425  in.  =:  width 
of  brick  and  mortar. 

22.96875  x  4.25  =  97.617+  =  cubic  inches  in  a  brick. 

1728  -h  97.617+  =  17.7+  =  number  of  Meks  in  a  cubic  foot. 

2.  How  many  bricks,  8  in.  x  4  x  2,  will  be  required  to 
build  a  wall  42  ft.  long,  24  ft.  high,  and  16^  in.  thick, 
laid  in  courses  of  mortar  J  of  an  inch  thick  ? 

'3.  How  many  perches  of  stone,  laid  dry,  will  build  a 
wall  60  ft  long,  16^  ft.  high,  and  18  in.  thick  ? 

Rules. — 1.  Multiply  the  number  of  cubic  feet  in  the 
foaUy  or  work  to  be  done,  by  the  number  of  bricks  in  a  cubic 
foot ;  the  product  wiU  be  the  number  of  bricks  required, 

2.  Divide  the  number  of  cubic  feet  in  the  tvork  to  be  done 
ij^  24.75  ;  the  quotient  will  be  the  number  of  percJies. 

4.  How  many  perches  of  masonry  in  a  wall  120  ft.  long, 
6  ft.  9  in.  high,  and  18  in.  thick  ? 

5.  How  many  bricks  8^  x  4  x  2^  will  be  required  to  build 
the  four  walls  of  a  square  house  36  ft.  long,  24  ft.  high, 
12|  in.  thick,  allowing  224  cu.  ft.  for  doors  and  windows, 
one  half  for  comers,  and  |-  in.  for  each  course  of  mortar  ? 

6.  At  1.56  a  cu.  yd.,  what  will  it  cost  to  remove  an 
embankment  240  ft.  long,  36  ft.  wide,  and  8*5  It*  \ix^'l 
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7.  Find  the  cost  of  digging  and  walling  the  cellar  of 
a  hpuse^  whose  length  is  41  ft.  3  in.^  and  width  33  ft.;  the 
cellar  t(>  be  8  ft.  deep,  and  the  wall  1^  ft.  thick.  The 
excavating  will  cost  $.50  a  load,  and  the  stone  and  mason 
work  $3.75  a  perch. 

8.  How  many  perches  of  stone  will  be  required  to  en- 
close a  lot  16  rd.  long  and  12  rd.  wide,  with  a  wall  6  ft. 
high  and  3  ft.  thick,  allowing  one^half  for  the  comers  ? 

9.  A  street  650  ft.  long  and  72  ft  wide,  averages  4.5  ft. 
below  grade.  Find  the  cost  of  filling  it  in,  at  $.42  a  cu.  yd.  ? 

10.  What  will  be  the  cost  of  building  a  wall  60  ft. 
long,  21^  ft.  high,  and  17  in.  thick,  of  Philadelphia  bricks, 
laid  in  courses  of  mortar  J  of  an  inch  thick,  at  112^  per  M.? 

11.  How  many  cubic  feet  of  masonry  in  the  wall  of  a 
cellar  37|  ft.  long,  26  ft.  wide,  and  9  ft.  deep,  the  wall 
being  2  ft,  thick,  allowing  one-half  for  the  comers  ;  and 
what  will  be  the  cost,  at  13.85  a  perch  ? 

BOAEDS   AND   TIMBER 

478.  A  Board  Foot  is  1  ft.  long,  1  ft  wide,  and 
1  inch  thick.    Hence  12  board  feet  make  1  cubic  foot 

Board  feet  are  changed  to  cu.  ft  by  dividing  by  12,  and 
cubic  feet  are  changed  to  board  feet  by  multiplying  by  12. 

1.  In  Board  Me€uure  all  boards  are  aasumed  to  be  1  in.  thick. 

2.  Lumber  and  8awed  Timber,  such  as  plank,  scantling,  joists, 
etc.,  are  nsually  estimated  in  hoard  measure. 

3.  Jleten  a^d  Bound  Timber  are  commonly  estimated  in  cubic 
measure. 

479.  When  lumber  is  not  more  than  1  inch  thick  : 
Rule. — Multiply  the  length  in  fe^  by  the  width  in 

incAeSt  and  divide  the  product  by  12. 
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480.  When  more  than  1  inch  thick : 

BuLE. — Multiply  the  length  in  feei  by  the  width  anA 
thiehness^  in  inches^  and  divide  the  product  by  12. 

1.  If  <me  of  the  dimensions  is  inches,  and  the  other  two  toe  feet, 
the  product  will  be  board  feet. 

2k  If  a  board  tapers  regularly,  multiply  the  length  by  the  mear^ 
mdth,  found  by  taking  half  the  sum  of  the  two  ends. 

481.  1.  Find  the  contents  of  a  board  15  ft  long  and 
8  in.  wide. 


Opebation. — 15  X  8  -*- 12  =  10  board  feet 

2.  What  are  the  contents  in  board  measure  of  a  joist 
16  ft.  long,  10  in.  wide,  and  3  in.  thick? 


OpsBATiON.-r-3  X  10  x  16  + 12  s  40  boajrd  feet« 

3.  How  many  board  feet  in  4  boards  16  ft.  long,  10  in, 
wide? 

4.  How  many  board  feet  in  2  joists  17  ft.  long,  11  in. 
wide,  and  3  in.  thick  ? 

6.  Find  the  contents  of  a  board  18  ft.  long,  1  ft.  8  in. 
wide  at  one  end,  and  14  in.  at  the  other. 


Opebation.— 20  in.  -f  14  in.-t-2=17  in ;  18  x  17-4-12=25J  board  ft. 

6.  Find  the  cost  of  5  boards  12  ft.  long,  17  in.  wide  at 
one  end  and  11  in.  at  the  other,  at  6  cents  a  square  foot, 

7  Find  the  cost  of  10  planks,  each  15  ft.  long,  16  in. 
wide,  and  3^  in.  thick,  at  $2.25  per  hundred  feet. 

8.  What  length  of  board  9  in.  wide  contains  8  board  ft,  f 


Operation.— 144x8+9=128;  128-4-12=10}  ft.,  the  length. 

9.  What  length  may  be  cut  from  a  board .  15  ft.  long 
and  20  in.  wide,  so  as  to  leave  15  board  feet? 
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10.  What  must  be  the  width  of  a  board  16  ft.  long  ta 
eontain  12  board  feet  ? 

Operation.— 16  ft. =192  in.;  54x12-1-192=9  in.,  the  width. 

11.  What  must  be  the  width  of  a  piece  of  board  5  ft. 
8  in.  long^  to  contain  7  square  feet  ? 

12.  Find  the  cost  of  3  pieces  of  timber,  each  26  ft.  long 
fiad  6  in.  by  9  in.,  at  $1.75  per  hundred  board  feet. 

13.  Find  the  cost  of  8  pieces  of  scantling,  3  in.  by  4  in. 
and  14  ft  long,  at  19.50  per  thousand  board  feet. 

14.  What  length  of  a  piece  of  timber  6  in.  by  9  in.,  will 
contain  3  cubic  feet  ? 

Operation.— 1728  x  3-4-9  x  6=96  ;  96-i-12=8  ft-^the  length. 

15.  A  piece  of  timber  is  10  in.  by  16  in. ;  what  length 
of  it  will  contain  15  cubic  feet  ? 

16.  What  amount  of  inch  lumber  will  make  a  box  4  ft 
by  3  ft.  6  in.  by  2  ft.  6  in.  on  the  outside  ? 

Find  the  cost  of  the  following : 

17.  Of  36  boards,  12  ft.  long,  11  in.  wide,  @  12^  per  0. 

18.  Of  16  planks,  14^  feet  long,  10  in.  wide,  and  3  in. 
thick,  @  116^  per  M. 

19.  How  many  board  feet  in  a  stick  of  timber  36  ft. 
long,  10  in.  thick,  12  in.  wide  at  one  end  and  9  in.  wide 
at  the  other  end  ?    How  many  cubic  feet  ? 

20.  Make  a  bill  for  lumber  bought  by  John  Osbom  of 
Geo.  Mason  &  Co.,  of  St  Paul,  Sept.  20, 1875,  as  follows  • 


124  boards. 

10  in.      by  16  ft.  @  $15      per  M. 

120      " 

16  "         "  14  "    "  $16|.        '* 

40  planks. 

2.^x12  ''  15  ''    ''  $18.75     " 

96  joists. 

3  X 10     ''  18  "    "  $14         " 

60  scantling. 

3x4      "  12"    "  $124        '' 

^\\«i  A?k  tke  amount  ? 
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21,  Find  the  eost  of  the  flooring  for  a  two-stoiy  house 
at  $30  per  M.,  it  being  IJ  in.  thick,  each  floor  being 
48  ft  by  25  ft.,  no  allowance  made  for  waste. 

22.  A  rectangular  field,  16  ch.  long  and  8  ch.  wide,  is 
enclosed  by  a  post  and  board  fence ;  the  posts  are  set  8  ft 
apart,  the  boards  are  16  ft  long,  and  the  fence  is  5  boards 
high.  The  bottom  board  is  12  in.  wide,  the  top  board 
6  in.,  and  the  other  three  each  9  in.  wide.  The  posts 
cost  $25  per  C,  and  the  boards  $14.80  per  M.  Bequired 
the  number  of  posts,  the  amount  of  lumber,  and  the  cost 
of  both. 

CAPACITY    OP   BINS,    CISTEENS,    ETC. 

482.  The  Standard  Bushel  of  the  United  States 
contains  2150.42  cu.  in.,  and  is  a  cylindrical  measure  18| 
in.  in  diameter  and  8  in.  deep. 

1.  Measures  of  capacity  are  aU  evibic  measures,  soUditj  and  capad- 
.ty  being  measured  by  different  units,  as  seen  in  the  tables. 

2.  The  Imperial  Bushel  of  Oreat  Britain  contains  2316.192  en.  in. 
8.  The  English  Quarter  contains  8  Imp.  bushels,  or  8^  U.  S.  bu. 

4.  Grain  is  shipped  from  New  York  by  the  Quarter  of  480  lb.  (8 
U.  S.  bu.),  or  by  the  ton  of  33J  U.  S.  bushels. 

5.  A  Register  Ton,  used  in  measuring  the  entire  internal  capacity 
or  tonnage  of  vessels,  is  100  cubic  feet. 

6.  A  Shipping  Ton,  used  in  measuring  cargoes,  is  40  cubic  feet  in 
the  U.  S.,  and  in  England  42  cubic  feet. 

7.  The  bushel  heaped  measure  is  the  Winchester  bushel  heaped! 
In  the  form  of  a  cone,  which  cone  must  be  19j^  in.  in  diameter,  and 
ftt  least  6  in.  high. 

8.  Grain,  seeds,  and  small  fruits  are  sold  by  stricken  measure, 

9.  Ck)m  in  the  ear,  potatoes,  coal,  large  fruits,  coarse  vegetables, 
and  other  bulky  articles  are  sold  by  heaped  measure. 

10.  It  is  sufficiently  accurate  in  practice  to  call  5  stricken  measoreB 
equal  io  4  heapsd  maasorea. 
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483.  To  find  the  exadt  capacity  of  a  bin  in  bushelfl. 

BuLE. — Divide  the  contents  in  cubic  inches  by  2160.42  J 
the  quotient  will  represent  the  number  of  bushels. 

484«  To  find  the  cubic  contents  in  a  given  number  ol 
bushels. 

BuLE. — 1.  Multiply  the  number  of  bushels  by  2150.42 ; 
the  product  toill  be  the  number  of  cubic  inches,  which  may 
be  reduced  to  higher  denominations  if  required. 

Since  a  standard  bushel  contains  2150.42  ca.  in.,  and  a  cubic  foot 
contains  1728  cu.  in.,  a  bu.  is  to  a  ca.  ft.  nearly  as  5  to  4 ;  or  a  bu.  la 
equal  to  1\  cu.  ft.,  nearly.    Hence  for  all  practical  purposes, 

2.  Any  number  of  cubic  feet  diminished  by  \  toill  rep- 
resent an  equivalent  number  of  bushels. 

Tlius,  250  cu.  ft.—  i  of  250  cu.  ft.,  or  50  cu.  ft.  =  200,  the  num- 
ber of  busbris  in  250  ctl.  ft. 

3.  Any  number  of  bushels  increased  by  f,  will  represent 

an  equivalent  number  of  cubic  feet. 

Thus,  900  bu.  -»•}  of  200  bu.,  or  60  ba.=r260,  the  number  of  cubic 
feet  in  200  bushels. 

WBITTBN     EXMM0I8  JSS» 

485.  1.  A  bin  is  6  ft.  long,  5  ft.  wide,  and  4  ft.  deep. 
How  many  bushels  will  it  hold  ? 

2.  A  rectangular  box  will  hold  128  bu.  What  is  itf 
volnme  in  cubic  feet  ? 

3.  How  many  bushels  of  wheat  can  be  put  in  a  bin  8  ft 
long  6  ft.  6  in.  wide,  and  3  ft.  4  in.  deep  ? 

4.  What  must  be  the  depth  of  a  bin  to  contain  240  bu^ 
its  length  being  10  ft.  and  its  width  5  ft.  ? 

OnaaaAl'ioir.— 240  bu.  +  00  bu.=800 ;  800-1-10x5=0  ft.,  the  depth. 
BuLE. — Divide  the  contents  in  cubic  feet  or  inches  by  the 
/n'oduei  of  the  two  dimmmn^y  in  ifte  same  dimofk^Uitioiu 
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5.  WbatlnuBt  be  the  length  of  a  bin  that  is  6  ft.  wide 
and  4)-  feet  deep^  to  cpntadn  324  bushels  ? 

6.  What  must  be  the  width  of  a  bin  12  ft.  long  and 
to  ft.  deep,  to  contain  900  bushels  of  shelled  corn  ? 

7.  A  bin  that  holds  100.8  bu.  is  7  ft.  long  and  6  ft 
Jeep.     How  wide  is  it  ? 

8.  How  many  bushels  will  fill  a  bin  that  is  8.5  ft.  long, 
4.25  ft.  wide,  and  3f  ft.  deep  ? 

9.  A  bin  10  ft.  long,  6  ft.  wide,  and  4  ft.  deep,  will  hold 
how  many  bushels  of  oats  ?    Of  potatoes  P 

10.  How  many  bushels  of  apples  will  a  wagon-box  hold, 
that  is  12  ft.  long,  3  ft.  wide,  and  2  ft.  6  in.  deep  ?  How 
many  bushels  of  barlej  ? 

11.  A  bin  20  ft  long,  12  xt.  wide,  and  5  ft.  deep^  is  full 
of  wheat    What  is  its  yalue  at  |2  a  bushel  ? 

12.  A  bin  7  ft  long,  6  ft.  wide,  and  5  ft  deep  is  J  full 
of  rye.    What  is  its  value  at  $1.37}  a  bushel  ? 

13.  A  farmer's  entire  crop  of  barley  just  filled  a  bin 
It)  ft.  long,  6  ft.  wide,  and  5  ft.  deep.  What  was  its 
value,  at  $1.78  per  cental? 

14.  A  crib,  the  inside  dimensions  of  which  are  15  ft 
long,  7  ft.  4  in.  wide,  and  8  ft.  high,  is  full  of  com  in  the 
ear.  If  2  bu.  of  ears  make  1  bu.  of  shelled  corn,  what  is 
the  value  of  the  whole,  when  shelled,  at  $.92  a  bushel  ? 

15.  If  one  bushel  or  60  lb.  of  wheat  make  48  lb.  of 
flour,  how  many  barrels  of  flour  can  be  made  from  the 
contents  of  a  bin  10  ft.  long,  5  ft.  wide,  and  4  ft.  deep, 
filled  with  wheat  ? 

16.  How  many  tons  of  ice  can  be  packed  in  a  building 
40  ft  long,  30  ft  wide,  and  20  ft  high,  a  cubic  foot  of 
ice  weighing  58|  pounds  P 
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17.  John  Wheatley  &  Co.  boughfc  12400  bu.  of  wheat, 
delivered  in  New  York^  at  $1.50  a  bushel  They  shipped 
the  same  to  Liverpool^  paying  Gs.  sterUng  per  quarter 
freight^  and  sold  the  entire  cargo  at  128.  per  centaL 
Making  no  allowance  for  exchange  or  for  waste,  what 
was  the  gross  gain  in  XT.  S.  money. 

1.  Ckml,  Ordinary  anthracite  ooal  measures  from  36  to  40  ca. 
ft.  to  the  ton ;  bituminous  coal,  from  86  to  45  cu.  ft.  to  the  ton. 

2.  Lehigh,  white  ash,  egg  use,  measures  about  84|  Cu.  ft.  to  the 
ton  (2000  lb.) ;  Schuylkill,  white  ash,  85  cu.  ft.,  and  of  gray  or  zed 
ash,  36  cu.  ft.  to  the  ton. 

3.  Coal  is  bought  and  sold  in  large  quantities  by  the  ton;  in 
small  quantities  by  the  bushel,  the  conventional  rate  being  28  bo. 
(6  pecks)  to  a  ton,  or  about  48.5  cu.  ft 

18.  How  many  tons  of  red  ash  coal,  egg  size,  will  a 
bin  17  ft  long,  6  ft.  wide,  and  3  ft.  deep,  contain? 

19.  A  bin  6  ft.  long,  4  ft.  deep,  and  5  ft.  9  in.  wide  is 
full  of  Lehigh  white  ash  coaL  Find  its  yalue  at  $6.75  a 
ton. 

20.  A  large  crib  10  yd.  long,  6  yd.  wide,  and  6  yd.  deep 
is  filled  with  Schuylkill  red  ash  coal.  Find  the  number 
of  tons  it  contains,  and  its  value  at  15^  a  ton  ? 

21.  A  bin  7  ft  long,  5  ft  wide,  and  5  ft  deep  is  half -full 
of  Schuylkill  white  ash  coal.   Find  its  value  at  15.90  a  ton. 

486.  The  Standard  Liquid  Gallon  of  the 

United  States  contains  231  cu.  in.,  and  is  equal  to  about 
3J  lb.  Avoir,  of  pure  water. 

1.  The  half-peck,  or  dry  gaUoriy  contains  268.8  cubic  inches. 

2.  Six  dry  gallons  are  equal  to  nearly  seven  liquid  gallons. 

8.  The  Imperial  Gallon  of  Great  Britain  contains  277.274  cu.  in« 
Mjad  1b  equal  to  about  1.2  U.  B.  lAquVd.  Q«l\oiui. 
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487.  CoMPABATivE  Table  of  Meascjees  of  Oapacitt, 

'  Cabic  in.  in   Cubic  in.  in    Cubic  in.  fn   Cubic  in.  ia 

one  gallon,     onejquart,       one  pint.        onegiU. 

Liquid  Measure    ...    231  67f  28J  7^ 

Dry  Measure  (J  pk.) .    .    268t  67i  38f  8f   , 

A  cfMbfoot  of  pure  water  weiglis  1000  oz.,  equals  62j^  lb.  Avoir. 

ISS.  To  find  the  exact  capacity  of  a  vessel  or  space  in 
gallons : 

KuLE. — Divide  the  contents  in  cubic  inches  by  231  for 
liquid  gallons^  or  by  268.8  for  dry  gallons, 

489.  To  reduce  gallons  to  cubic  inches : 

EuLE. — Multiply  the  given  number  of  liquid  gallons  by 
231 ;  then  reduce  to  higher  denominations  if  required. 

WniTTBN    JSXJEBOISBS. 

490*  1.  How  many  gallons  of  water  will  a  cistern 
hold,  that  is  4  ft  square  and  6  ft.  deep  ? 
Opbration.--(4  X  4  X  6  X 1728)  -i-  281  =  718f^  gaL 

2.  How  many  gallons  will  a  tank  4  ft.  long,  3  ft  wide, 
and  1  ft  8  in.  deep  contain  ? 

3.  How  many  barrels  of  water  will  a  vat  hold  that  con- 
tains 4365^  cubic  inches  ? 

4.  How  many  cubic  feet  in  a  space  that  holds  48  hhd.  P 

5.  How  many  hogsheads  will  a  cistern  11  ft.  long,  6  ft. 
wide,  and  7  ft.  deep  contain  ? 

6.  Find  the  weight  of  water  in  a  bath-tub  6  ft  long^ 
8  ft  wide,  and  1  ft  9  in.  deep. 

7.  How  many  gallons  will  a  space  contain  that  is  22.5 
ft  long,  3.25  ft  wide,  and  6.4  ft  deep  ? 
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8.  A  man  constructed  a  cistern  to  hold  32  hhd.,  the 
bottom  being  6  ft.  by  8  ft^   What  was  its  depth  ? 

9.  How  many  more  cubic  inches  in  189.5  gallons  dry 
measure  than  in  189.5  gallons  liquid  measure  ? 

10.  Find  the  number  of  gallons  in  a  cubic  foot,  correct 
io  4  decimal  places. 

11.  A  tank  in  the  attic  of  a  house  is  6  ft.  6  in.  long, 
4  ft.  wide,  and  3  ft.  6  in.  deep.  How  many  gallons  of 
water  will  it  hold,  and  what  will  be  its  weight  ? 

12.  If  64  quarts  of  water  are  put  into  a  vessel  that  will 
exactly  hold  64  quarts  of  wheat,  how  much  will  the  vessel 
lack  of  being  full  ? 

13.  If  a  man  buy  10  bu.  of  chestnuts  at  15  a  bushel, 
dry  measure,  and  sell  the  same  at  25  cents  a  quart,  liquid 
measure,  how  much  does  he  gain  ? 

14.  A  cistern  5  ft.  by  4  ft.  by  3  ft.  is  full  of  water.  If 
it  is  emptied  by  a  pipe  in  1  hr.  30  min.,  how  many  gal- 
lons are  discharged  through  the  pipe  in  a  minute  ? 

15.  A  vat  that  will  hold  5000  gallons  of  water  wiD 
hold  how  many  bushels  of  com  ? 

16.  A  tank  is  7  ft  deep,  4  yd.  long,  and  3  yd.  broad. 
What  weight  of  water  is  in  it  when  just  half  "full  f 

17.  A  cellar  40  ft.  long,  20  ft.  wide,  and  8  ft.  deep  is 
half -full  of  water.  What  will  be  the  cost  of  pumping  it 
out,  at  6  cents  a  hogshead  ? 

18.  A  reservoir  24  ft.  8  in.  long  by  12  ft.  9  in.  wide  is 
full  of  water.  How  many  cubic  feet  must  be  drawn  off 
to  sink  the  surface  1  foot  ?    How  many  gallons  ? 

19.  How  many  imperial  gaUons  will  a  cistern  contain 
that  is  7  ft  3  in.  long,  3  ft  8 in.  deep,  and  2 ft  10in.wide? 


491.  The  Avoirdupois  JPound  containg  7000 
Troy  grains ;  hence  the  Troy  pound  is  4fH^  =  Ht  ^'  ^^ 
Avoir,  pound ;  but  the  Troy  ounce  contains  ^4^  =  ^^ 
grains,  and  the  Avoir,  ounce,  -^4^*  =  ^7-5  grains. 

The  pounds  ounce,  and  grain  of  Ax)flthecarie8'  Weight  arie  the 
fiame  as  those  of  T107  Weight,  the  ounce  being  differenUjf  divided. 

492,       COMPABATIVB  TABLB  OF  WEIGHTS. 

Troy.  Avoirdapois.  Apothecarioi*. 

1  pound    =    5760  grains  =  7000  grains    =  5760  graina^ 

1  ounce     =      480      "  =  487.5   "        =  480      " 

175  pounds  =  144  pounds  =  175  pounds. 

WBITTIBK   JEXMBOlSBa, 

493*  1.  Change  10  Ib^  8  oz.  Avoir,  weight  to  Troy. 

Operation.— 10  lb.  8  oz.  =  168  oz. ;  168  oz.  x  487.5  =  78500  gr. , 
and  73600  gr.  -*-  480  =  158^  oz.=  18  lb.  9i  oz.  Troy. 

2.  Change  15  lb.  10  oz.  12  pwt.  Troy  to  Ayoirdupois. 

OPKaATioir.-^15  lb.  10  oz.  12  pwf;.  =  190.6  oz.;  190.6 oz.  x  480  =y 
91488  gr. ;  and  91488  gr.  +  437.5  =  209^^  ^  =  13  lb.  \\^  oz. 

3.  Find  the  yalne  in  Troy  weight,  of  9  lb.  10  oz.  Avoir. 

4.  What  is  the  value  in  Avoirdupois  weight,  of  16  lb 
8  oz.  10  pwt.  12  gr.  Troy? 

5.  What  is  the  value  of  a  coffee  urn,  weighing  2  lb. 
14  oz.  Avoir.,  at  11.80  per  ounce  Troy  ? 

6.  How  many  ounces  of  gold  are  equal  in  weight  to 
6  lb.  of  lead  ? 

7."  If  8  lb.  Avoir,  of  drugs  are  bought  for  |12|  a 
pound,  and  retailed  at  the  rate  of  116.25  a  pound,  Apothe- 
caries^ weight,  what  is  the  gain  on  the  whole  ? 

8.  What  is  the  difference  in  the  weight  of  42|  lb.  of 
iron  and  42.375  lb.  of  gold? 
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494. 


SYNOPSIS   FOB   BEVIEW. 
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1.  Rbctakgulab 
subfacss. 


1.  Rectangle. 

2.  Area  of  Rectangle. 
8.  Unit  of  Measure. 

,  (2.  To  find  eUher  dimen, 

2.  Abtificers'  Work.    How  computed 

8.  Government  J  m        \' 


Landb. 


TaUe. 


(f.  MA0ONRT. 


6.  Boards  and 
Timber. 


7.  Capacitt  op 
Bins,  etc. 


I  Sab-divisions. 
1.  Definitions.  < 


r 


4  Rectangular 
Solids. 


8.  Rules. 


J 


2.  Rules,    i 


1.  Beet.  Solid. 

2.  Vohiffie. 
2.  Unit  of  Measure. 

1.  To  find  volume  of  a  ree$ 
angular  solid. 

2.  To  find  a  required  di* 
meneion, 

^1,  How  estimated. 

1.  To  find  number  of  Vtdbi 
in  aeu.ft.  of  ma&onry. 

2.  To  find  number  €f  Peh. 
of  Btone  in  agiv&n  work, 

1 .  Definition  of  board  foot. 
Rules,  1,  2. 

(1.  Standard  Bushel  of  U.  S. 

To  find  capacity  of  bins. 
To  find  cfL  contents  of  a 
gieen  number  of  gal. 
8.  To  find  either  dinun. 
8.  Standard  Liquid  Gallon  of  U.  S. 
4  Comp.  Table  of  Meas.  of  Capacity. 

1.  To  find  capacity  of  d 
fiessel  in  gallons. 

6  Ridea    J  ^'  ^^  '"'^'^^'^  9^*  to  cu.  in. 
"Sz.  To  reduce  cu.ft.tobu. 
4.  To  reduce  bu.  to  eu.  ft. 
6.  Tofindldim0n.qfabi0L 


\i 


2.  Rulea 


li 
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495.  1.  What  is  yf^  of  $100  ?    tIt  ?    ^^P    ^P 

2.  What  is  tIt  of  $500?    Of  $700?    Of  $1000? 

3.  What  is  T*ir  of  $600?    ^?    ^?    ^? 

4.  How  many  hundredths  of  $100  are  $5  ?    $7  ?    $18  ? 
6.  How  many  hundredths  of  $500  are  $25  ?  $35  ?  $50  ? 

6.  How  many  hundredths  of  any  number  is  ^  of  it?  \? 

496.  Percentage  is  a  term  applied  to  computations 

in  which  100  is  employed  as  a  fixed  measure,  or  standard. 

The  term  pereentage  is  also  used  to  denote  the  result  found  by 
applying  that  standard  to  any  given  number. 

497.  JPer  Cent,  is  an  abbreviation  of  the  Latin 
phrase  per  centum,  which  signifies  by  the  hundred. 

Thus,  5  per  cent,  means  6  of  every  100,  or  yj^,  the  five  standing  for 
the  numerator,  and  the  words  *'per  cent**  for  the  denominator  100. 

The  phrase  "per  cent.,**  wherever  it  occurs,  should  invariahly 
suggest  to  the  mind  a  decimal  to  the  hundredths  place.  Thus* 
25  per  cent.  =  -j^  or  .25. 

498.  The  Sign  of  Per  Cent,  is  %.  It  is  read  per 
tent.    Thus  %%  is  read  6  per  cent. 

6  per  cent.,  6^,  yf^,  and  .06  are  equivalent  expressions ;  the  first 
cwo  are  used  in  the  statement  of  questions,  the  other  two  in  per* 
forming  the  operations. 

7.  How  many  hundredths  of  a  number  is  1%  of  it  ?  9^? 
8i^?    15^?    ^%?    eifo?    26%?    ISifc?    45^? 

12 
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8,  What  per  cent,  of  a  number  is  ^  of  it  ?  ^  ?  .08  ? 
•IH?    ^?    tWr?    -025?    .OOi?    .04f  ?    ^75?    .0325? 

499.  What  per  cent,  of  a  number  is  -J  of  it  ? 

ANALT8I& — Since  the  whole  of  any  number  is  \^,  \  of  the 
wmeis  Jof  IJJ,  or  j^,  equal  to33J^.    Hence,  etc. 

What  ^  of  a  number  is  t  of  it  ?    i?    i?    i?    f?    t? 
I?    *?    A?    «?    1?    A?    1*? 

500.  What  fractional  part  of  a  number  is  12^^  of  it  ? 

Analysis. — ^12  J  %  is  jt^  ,  or  ^^,  equal  to  J.    Hence,  etc 

What  part  of  a  number  is  Si%  of  it?    16f^?    16^? 
Wo^    37i^?    7i^?    6J^?    25^?    eei%?    75^? 

501*  What  part  of  a  number  is  ^%  of  it  ? 

Akalysis. — 1%  ^'^  Tnn'  ^^^^  ^  viv    Hence,  etc. 

What  is  1%  of  a  number  ?    i%?    ifc^    ^c?    1%J 

\%^  ^%?  i%?  Wo?   M^ 

502.  Any  per  cent,  may  be  expressed  either  as  a  deci' 
mal  or  as  a  fraction^  as  shown  in  the  following 

Table. 


Pnrcent. 

Dedmal.         Fraction. 

Percent. 

Deefanal. 

V^actloa* 

1^ 

•01                 Th 

IH 

.75 

* 

n 

.02             -hs 

100% 

1.00 

^ 

.04             i. 

125% 

1.25 

H 

e% 

•06             iftr 

i^ 

.005 

l^T 

Wo 

.10,  or  .1  tV 

f^ 

.0075 

rfr 

%o% 

.20,  or  .2    \ 

8i^ 

.08J 

A 

25^ 

.25              i 

12i% 

.125 

i 

50^ 

.50              \ 

I   m% 

.1625 

H 
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503.  Change  to  expressions  haying  the  per  ,cerU,  sign* 
1.  .15  ;  .085  ;  .334 ;  -375  ;  .00| ;  IJ ;  H;  .75|. 

^.  2i;  A;  -00^;  H;  i;  iV;  -00125;  j ;  2|. 

Change  to  the  form  of  decimals, 

3.  6i%;  9i%;  20^;  3^^;  i%;  ^%;  1^%;  112i^ 
Change  to  the  form  of  fractions, 

4.  24^;  f^;  6^^;  37*^;  i%;  di%;  120^;  75^, 

504.  In  the  applications  of  percentage^  at  least  three 
elements  are  considered,  viz.:  the  RaUe,  the  Base,  and  the 
Percentage.  Any  two  being  given,  the  ether  can  be  found. 

505.  The  Mate  is  the  number  per  cent,  or  the  num- 
ber of  hundredths.    Thus,  in  6%,  .05  is  the  rate.    Hence, 

Bate  per  cent,  is  the  decimal  wbich  denotes  how  many  hundredths 
of  a  number  are  to  be  taken  or  expressed. 

506.  The  Base  is  the  number  of  which  the  per  cent, 
is  taken. 

Thus,  in  the  expression,  5%  of  $15,  the  hose  is  $15. 

507.  The  Percentage  is  the  result  obtained  by 

taking  a  certain  per  cent  of  the  base. 

Thus,  in  the  statement,  6^  of  $50  is  $8,  the  rate  is  .06,  the  base 
$50,  and  the  percentage  is  $3. 

508.  The  Amount  is  the  sum  of  the  base  and  the 
percentage. 

Thus,  if  the  base  is  $80,  and  the  percentage  $5,  the  amount  la 
$60+$5  =  $85. 

509.  The  Difference  is  the  remaiuder  found  by 

subtracting  the  percentage  from  the  base. 

Thus,  if  the  base  is  $80,  and  the  percentage  $5,  the  differefnee  is 
$80-$5x=$75. 


Z6S 
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510*  The  base  and  rate  being  griv^n  to  find  the 
pc^rcentage. 


OBAJL     MXBBGI8JE8. 


1.  What  is  10^  of  140  ? 

Analt8ib.--10^  ^  WV  =  iV>  >^<^  1^  of  140  is  14.    Henoe  10^ 
pf  140  is  14 


What  is 

2.  5^  of  $80? 

3.  1%  of  200  lb.  f 

4.  6^  of  150  tien  ? 

5.  %b%  of  120  mi.  ? 

Find  the  amount 

10.  Of  100  A. +  27^. 

11.  Of  $75  +  5^. 

12.  Of  32doz.  +  12i^. 


How  much  is 

6.  12i^  of  72  gal.  ? 

7.  40^  of  60  sheep  ? 

8.  8^  of  50  bu.  ? 

9.  50^  of  $240  ? 

• 

Find  the  difference 

13.  Of  90hhd.— lOj^. 

14.  Of  63  Cd.— 33^^. 

15.  Of  $200— 2i^^. 


16.  A  farmer  had  150  sheep,  and  sold  20jg  of  them. 
.  How  many  had  he  left  ? 

17.  A  mechanic  who  received  $20  a  week  had  his  sal* 
ary  increased  %%.    What  were  his  daily  wages  then  ? 

18.  From  a  hhd.  of  molasses  33^^  was  drawn.    How 
many  gallons  remained  ? 

19.  A  grocer  bonght  150  dozen  eggs,  and  fonnd  16|^ 
yi  them  bad  or  broken.    How  many  were  salable  ? 

20.  A  train  of  cars  mnning  25  miles  an  hour  increases 
its  speed  12^^    How  far  does  it  then  run  in  an  hour  ? 

611.  Pbikciple. — The  percentage  of  any  number  m 
/5i^  same  part  of  thai  ntimSer  as  the  given  rede  is  of  100^. 
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513.  1.  What  is  n%  of  $4957? 

OFEBATION. 

$4957 
.17 


$842.69 


Analysis.— Since  17%  is  .17,  the  required 
percentage  is  .17  of  $4957,  or  $4957  x  .17,  wliicl? 
is  $842.69. 


What  is 

2.  Zb%  of  695  lb.  ? 

3.  75^  of  $8428  ? 

4.  V^%  of  £2105  ? 


Find 

5.  ^^%  of  8736  bn. 

6.  ^%  of  $35000. 

7.  120^  of  $171. 24. 


Bulk — Multiply  the  base  by  the  rate.     Or,  take  stich  a 
part  of  the  base  as  the  rate  is  of  lOOj^. 

This  rule  may  be  briefly  expressed  by  the  following 

FoBMULA. — Percentage  =  Base  x  Rate. 


What 

Find 

8.     Is  ^%  of  312.8  rd.  ? 

13.     84^  of  254  bu. 

9.     Is  105^  of  $5728  ? 

14.     25^  of  1  of  a  ton. 

10.     Is  $3140.75 +  1^^? 

15.     i%  of  16400  men. 

11.    Is2|TTii.  +  7i^? 

16.     i%  of  1  of  a  year. 

12.     Is400ft.— 3i^? 

17.     1%  of  il  of  a  hhd. 

18.  The  bread  made  from  a  barrel  of  flour  weighs  35^ 
more  than  the  flour.    What  is  the  weight  of  the  bread  ? 

19.  A  man  having  a  yearly  income  of  $4550  spends  20^ 
of  it  the  first  year,  26%  of  it  the  second  year,  and  37J^  of 
&  the  third  year.    How  much  does  he  save  in  3  years  ? 

20.  A  man  receives  a  salary  of  $1600  a  year.  He  pays 
18jg  of  it  for  board,  ^%  for  clothing,  and  16^  for  inci- 
dentals. What  are  his  yearly  expenses,  and  what  does  he 
save? 
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21.  A  man  owniug  4  of  a  cotton-mill,  sold  S6%  of  hii 
share  for  $24640.  What  part  of  the  whole  mill  did  he 
still  own,  and  what  was  its  value  ? 

22.  Smith  had  $5420  in  bank.  He  drew  out  15^  of  it, 
chen  20^  of  the  remainder,  and  afterward  deposited  12^% 
of  what  he  had  drawn.    How  much  had  he  then  in  bank? 


513.  The  base  and  percentage  being  griven  to  find 
the  rate. 

OMAZ     MXJEBCISXSa. 

1.  What  per  cent,  of  25  is  3  ? 

Analysis. — Since  3  is  A  of  25,  it  is  /^  of  100  % ,  or  12  % ,   Hence, 
8  is  12%  of  25. 


What  per  cent. 

2.  Of  24  is  18? 

3.  Of  $16  are  $4? 

4.  Of  200  figs  are  20  figs  ? 

5.  Of  40  lb.  are  15  lb.  ? 

6.  Of  12i  bu.  are  2^  bu.  ? 

7.  Of  2  A.  are  80  sq.  rd.  ? 

8.  Of  1  da.  are  16  hr.  ? 


What  per  cent. 
9.  AreGimi.  of  12tmi.? 

10.  Are  18  qt.  of  30  qt.  ? 

11.  Are  16|  cents  of  tl  ? 

12.  Is  $}  of  $25? 

13.  Is  f  off? 

14.  Is  I  of  2^? 


15.  IsJof3i? 

16.  f  of  an  acre  is  what  per  cent,  of  it? 

17.  -J  of  a  cargo  is  what  per  cent,  of  it  ? 

18.  2i  times  a  number  is  what  per  cent,  of  it  ? 

19.  If  $6  are  paid  for  the  use  of  $30  for  a  year,  what  iiy 
the  rate  per  cent.  ? 

20.  If  a  milkman  adds  1  pint  of  water  to  every  gallon 
of  milk  he  sells,  what  per  cent,  does  he  add  ? 

614.  Pbinoiple. — The  rate  is  the  number  of  hundredths 
wAicA  the  s)eroentage  is  of  the  base. 
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516.  1.  What  per  cent,  of  72  is  48  ? 

OFBSATiOK,  Analysis. — Since  the  pet^ 

48  -5-  72  =  .66*  =  66*5?  centage  is  the  product,  cA 

the  base  and  rate,  the  rate 
Or,  ft  =  I ;  1^^^  X  I  =  66|^     is  the  quotient  found  by  di- 

Tiding  the  percentage  by 
(he  base ;  and  48  divided  by  72  is  4i  =  f  =  •66| ;  hence  the  rate  is 
66J%.    Or, 

Since  48,  the  percentage,  is  {  of  the  base,  the  rate  is  |  of  100%, 
or66iJfe. 


What  per  cent 
2. .  Of  300  is  75  ? 

3.  Of  66  is  161? 

4.  Of  »20  are  121.60  ? 


What  per  cent 

6.  Of  $18  are  90  cents  ? 

6.  Of  560  lb.  are  80  lb.  ? 

7.  Of  980  mi.  are  49  mi.  ? 


SiJLE. — Divide  the  percentage  by  the  base.     Or,  take 
such  apart  of  100^  as  the  percentage  is  of  the  base. 

FoBMULA. — Rate  =  Percentage  -r-  Base. 


What  per  cent. 

8.  Of  $480  are  $26.40. 

9.  Of  192  A.  are  120  A.  ? 

10.  Of  15  mL  are  10.99  mL? 

11.  Of  46gaLaro5gal.3qt? 

12.  Of  $4  are  30  cents  ? 

13.  Of  6  bu  1  pk.  are  4  bu. 

2pk.  6qt? 


What  per  cent 

14.  Are  448  da.  of  5600  da.7 

15.  Are  5  lb.  10  oz.  of  15  Ih. 

Avoir.  ? 

16.  Is  13.5  of  225  ? 

17.  Is  ii  of  VW? 

18.  Is  3|  of  18i  ? 

19.  Is  22|  of  182.4? 


20.  A  grocer  sold  from  a  hogshead  containing  600  lb. 
of  sugar^  i  of  it  at  one  time^  and  ^  of  the  remainder  at 
another  time.    What  per  cent,  of  the  whole  remained  ? 

21.  A  merchant  owes  $15120^  and  his  assets  are  $9828. 
What  per  cent  of  his  debts  can  he  pa^j  ^ 
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516.  The  rate  and  percentai^c  being  given  to  find 
the  base. 

OBAZ     JBXJSBCISJSS. 

1.  18  is  S%  of  what  number  ? 

Ai^ALYSiB. — Since  3%,  or  yf^,  of  a  certain  number  is  18,  j^jf  k  ) 
of  18,  or  6,  and  ^J  is  600.    Hence  18  is  8%  of  600. 


Of  what  number 

2.  Is  15  25jg? 

3.  Is  24  75%  ? 

4.  Is  48  S%? 

5.  Is  1.2  6%? 


Of  what  are 

6.  301b.  20jg?    26^? 

7.  184  12^  ?    21^  ? 

8.  16  bu.  dOfc  ?    50%  ? 

9.  16  doz.  12i%  ?    81%  ? 
10.  12J%  of  96  is  33^%  of  what  number  ? 

617.  Pbinciplb. — Tlie,  base  is  as  many  times  the  per- 
centage as  100%  is  times  the  rate, 

WBITTBN    Exjsnciaxis. 

618.  1.  144  is  75%  of  what  number? 

OPERATION.  ANALT8iB.*Since  the  percenv- 

144  -i- .  75  =  192  •S®  ^8  the  product  of  the  base  by 

the  rate,  the  base  is  equal  to  the 
Or,    100  -h  75  =  ^ff-  =  f       percentage  divided  by  the  rate; 
144  X  I  =  192  and  144-I-.75  is  192.    Or, 

Since  the  rate  is  .75»  the  jier- 
oentage  is  -j^,  or  }  of  the  base;  hence  the  base  is  }  of  the  percenV 
age,  and  }  of  144  is  193. 

2.  $54  are  15%  of  what  ?         4.  4.56  A.  are  5%  of  wli^tP 

3.  #18.75  are  2^%  of  what  ?     5.  39.6  lb.  are  7^%  of  what  ? 

Rule. — Divide  the  percentage  ly  the  rate,     (hy  take  as 
many  times  the  percentage  as  100%  is  times  the  rate* 

FoBMULA.'^Base  =  Percentage  -^  Sate. 
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Of  what  number 

6.  Is  828    120^? 

7.  Is  6199  105^^  ? 

8.  Is  .43     71f^  ? 

9.  Is31i    dlifc? 


Of  what 

10.  Are  1281.25     37i^? 

11.  Are  $4578       84^? 

12.  Are37ibu.     GJ^? 

13.  Are  1260  bbl.  12^^? 


14.  25^  of  800  bu.  is  2^%  of  how  many  bushels  ? 

15.  A  fanner  sold  3150  bushels  of  grain  and  had  30^ 
of  his  entire  crop  left.     What  was  his  entire  crop  ? 

16.  A  man  drew  25^  of  his  bank  deposits,  and  expended 
33^^  of  the  money  thus  drawn  in  the  purchase  of  a  horse 
worth  1250.     How  much  money  had  he  in  bank  at  first  ? 

17.  If  a  man  owning  45^  of  a  steamboat  sells  16f^  of 
his  share  for  $5860,  what  is  the  value  of  the  whole  boat  ? 

18.  If  $295.12  are  13^^  of  A's  money,  and  4|^  of  A's 
money  is  8%  of  B's,  how  inuch  more  money  has  A  than  B  ? 

519.  The  amount,  or  the  difference,  and  the  rate 
being  given  to  find  the  base. 

OBAJj     EXEBCia  E8. 

1.  What  number  increased  by  25^  of  itself  amounts 
to  60? 

Analysis. — Since  60  is  the  niimber  increased  by  25%  of  itself, 
it  is  {%^,  or  I  of  the  number ;  and  if  f  of  the  number  is  60,  tlia 
number  itself  is  4  times  i  of  60,  or  48. 

2.  What  number  increased  by  8^%  of  itself  is  130  ? 

3.  $70  are  40^  more  than  what  sum  ? 

4.  A  man  sold  a  saddle  for  $18,  which  was  12^^  more 
thto  it  cost  him.    What  did  it  cost  him  ? 

5.  A  grocer  sold  flour  for  $8.40  a  barrel,  which  was  16f  ^ 
more  than  he  paid  for  it.    What  did  he  pay  for  it  ? 
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6.  What  number  diminished  by  20^  of  itself  is  40  f 

Analtsis. — Since  40  is  the  number  diminished  by  20%  of  itself^ 
it  is  ^,  or  f  of  the  number ;  and  if  f  of  the  number  is  40,  the 
number  itself  is  5  times  }  of  40,  or  50. 

7.  What  number  diminished  by  6%  of  itself  is  38  ? 

8.  What  sum  diminished  by  50%  of  itself  is  120.50  ? 

9.  68  yd.  are  15%  less  than  what  number? 

10.  A  tailor,  after  using  75%  of  a  piece  of  cloth,  had  9} 
yards  left.    How  many  yards  in  the  whole  piece  ? 

11.  A  sells  tea  at  $.90  a  pound,  which  is  10^  less  than 
he  paid  for  it.    What  did  he  pay  for  it? 

620.  1.  What  sum  increased  by  37^  of  itself  is  12055  ? 

OPERATION.  Analysis.— Since 

1 +  .37  =  1.37  the  number  is  in- 

♦2055^1.37=11500  ^T^^^t'Z^l 

i87  of  itself  $2055 

^^y  is  137%,  or  1.37  the 

if^  of  $2055=12055-4-137x100=11500  number.      Hence 

$2055   divided   by 
1.87,  is  the  base  or  required  number.    Or, 

Since  |S055,  the  amount,  is  Hi  o^  ^^^  ^^^^*  1^  times  rb  of 
$2055,  or  $1500,  is  the  base. 

2.  What  number  increased  by  1%%  of  itself  equals  2950  ? 

3.  What  sum  increased  by  15^  of  itself  is  $6900  ? 

4.  What  number  diminished  by  12^  of  itself  is  2640  ? 

OPERATION.  Analysis. — Since  ine  number 

1  —.12  =  .88  is  diminished  12%,  or  by  .12  of 

2640  -^  88  =  3000         ^*^^^'  ^^^  is  88  % ,  or  .88  of  th« 

'  number.    Hence  2640  divided  by 

Or,  2640-^22  X  25=3000     .88  is  the  base  or  required  num- 
ber.   Or, 
Since  2640,  the  difference,  is  ^  or  |{  of  the  base,  25  times  ^ 
of  2640,  or  SOOO,  is  the  base. 
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6.  If  the  difference  is  IIOOO  and  the  rate  30jg,  what  is 
the  base  ? 
6.  What  sum  diminished  by  35^  of  itself  equals  $4810  ? 

HuLE.—^Divide  the  amount  ty  1  plus  the  rate;    or, 
divide  the  difference  hy  1  minus  the  rate, 

F0EMULA.-5e«.  =  -i  ^r*"^  ^  ^^  t  ^f^\ 

I  Difference  -i-  (1  —  Rate). 


What  number  increased 

7.  By  12^  of  itself  is  3800  ? 

8.  By  10^  is  39600  ? 

9.  By  15^  is  12616.25  ? 
10,  By  22^  is  1098  bu.? 


What  number  diminished 
11.  By  7i^  of  itself  is  740  ? 
12*  By  4^  is  312  acres  ? 

13,  By  8^  is  $2281.60? 

14.  By  371^  is  $234,625? 


15.  A  man  sold  160  acres  of  land  for  $4563.20,  which 
was  %%  less  than  it  cost.    What  did  it  cost  an  acre  ? 

16.  A  speculator  bought  48  bales  of  cottop,  and  after- 
ward sold  the  whole  for  $2008.80,  losing  1%.  What  was 
the  cost  of  each  bale  ? 

17.  A  dealer  bought  a  quantity  of  grain  by  measure  and 
sold  it  by  weight,  thereby  gaining  l\%m  the  number  of 
bushels.  He  sold  at  10^  above  the  purchase  price,  and 
receiyed  $4910.976  for  the  grain.     Kequired  the  cost. 

18.  A  merchant,  after  paying  60^  of  his  debts,  found 
that  $3500  would  discharge  the^  remainder.  What  was 
his  whole  indebtedness  ? 

19.  Tlie  net  profits  of  a  mill  in  two  years  were  $6970, 
and  the  profits  the  second  year  were  b%  greater  than  the 
profits  the  first  year.    What  were  the  profits  each  year? 

20.  A  man  sold  two  houses  at  $2500  each ;  for  one  he 
received  20^  more  than  its  value  and  for  the  other  20^ 
less.    Bequired  Kis  loss. 
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APPLICATIONS   OP   PERCENTAGR 

521*  The  applications  of  percentage  are  those  which 
ure  independent  of  time,  ss,  Profit  and  Loss^  Commission, 
Stocks^  etc. ;  and  those  in  which  time  is  considered,  as^ 
Interest,  Discount,  Exchange,  etc. 

Since  some  one  of  the  four  formulas  of  percentage 
already  considered  will  apply  to  any  of  these  applications, 
the  following  will  serve  as  a  general 

EuLE. — Jfote  what  elements  of  Percentage  are  given  in 
the  problem,  and  what  element  is  required,  and  then  apply 
the  special  rule  or  formula  for  the  corresponding  case. 

PROFIT   AIS'D   LOSS. 

522.  Profit  and  Loss  are  terms  used  to  express 
the  gain  or  loss  in  business  transactions. 

523.  Oains  and  losses  are  usually  estimated  at  a  rate 
per  cent,  on  the  cost,  or  the  money  or  capital  inyested. 

524*  The  operations  inyolye  the  same  principles  as 
thpse  of  Percentage. 

525.  The  corresponding  terms  are  the  following: 

1.  The  JBase  is  the  Cost,  or  capital  invested. 

2.  The  Rate  is  the  per  cent,  of  profit  or  loss. 

3.  The  Percentage  is  profit  or  loss. 

4.  The  Amount  is  the  cost  plus  the  profit^  or  Hit 
Selling  Price. 

5.  The  Difference^  is  the  cost  minus  the  loss,  or  tin 
,^llin^  Price. 
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OB^£     EXERCISES. 

526.  1.  A  horse  that  cost  $200  was  sold  at  a  gain  of 

l2^.    What  was  the  gain,  and  the  selling  price? 

Analysis. — Since  the  gain  wan  12%,  it  was  ^^  of  $200, which  is 
$24';  andthese]nngpricewa8$200+$24=$224  Hence, etc  (510.) 

2.  'A  saddle  that  cost  $25  sold  at  a  loss  of  10%.  What 
was  the  loss,  and  the  selling  price  ? 

3.  A  tailor  bought  cloth  at  $6  a  yard,  and  wished  to 
sell  it  at  a  gain  of  25^    At  what  price  must  he  sell  it  ? 

4.  For  how  much  must  a  grocer  sell  tea  that  cost  $.60 
a  pound,  to  gain  30^? 

6.  A  merchant  buys  gloves  at  $.75  a  pair,  and  sells  them 
at  a  profit  of  33 i^^    For  how  much  does  he  sell  them  ? 

6.  Bought  a  carriage  for  $160,  and,  after  paying  10% 
for  repairs,  sold  it  at  12\%  profit.  What  was  the  gain, 
and  the  selling  price  ? 

7.  If  butter  bought  at  36  cents  a  pound  is  sold  at  a  loss 
of  16f  ^,  what  is  the  selling  price  ? 

8.  What  must  be  the  selling  price  of  coffee  that  cost 
25  cents  a  pound,  in  order  to  gain  20^  ? 

9.  At  what  price  must  an  article  that  cost  $5  be  sold, 
to  gain  100^?    120^?    150^?    200^? 

637.  1.  A  merchant  bought  cloth  at  $5  a  yard,  and 
sold  it  at  $6  a  yard. '  What  was  the  gain  per  cent.? 

Analysis. — The  whole  gain  is  the  difference  between  $6  and  $5, 
which  is  $1.  Since  $5  gain  $1,  or  \  of  itself,  the  gain  per  cent  is 
Jt  of  100%  or  20%.    Hence,  etc.    (613.) 

2.  What  is  gained  per  cent,  by  selling  coal  at  $7  a  ton, 
that  cost  $6  a  ton  ? 

3.  Sold  a  piano  for  $300,  which  was  |  of  what  it  cost 
What  was  the  loss  per  cent.? 
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4.  Sold  melons  for  $.75  that  cost  1.50.  What  was  the 
gain  per  cent.? 

5.  What  is  gained  per  cent,  by  selling  pine-apples  at  30 
cents  each,  that  cost  $15  a  hundred  ? 

6.  Sold  a  sewing  machine  at  a  loss  of  ^  of  what  it  cost. 
What  was  the  loss  per  cent.? 

7.  What  %  is  gained  on  goods  sold  at  douhle  the  cost  ? 

8.  What  %  is  lost  on  goods  sold  at  one-half  the  cost  ? 

9.  What  per  cent,  profit  does  a  grocer  make  who  buys 
sugar  at  10  cents  and  sells  it  at  12  cents  ? 

10.  What  per  cent,  is  gained  on  an  article  bought  at  $3 
and  sold  at  $5  ? 

5S8.  1.  A  dealer  sold  flour  at  a  profit  of  $2  a  borr^Iy 

and  gained  255^.    What  was  the  cost? 

Analysis. — Since  the  gain  was  25%  =  ^Vu* ^^  h^^i  of  ^® 
cost ;  $.2  is  }  of  4  times  $2,  or  $8.    Hence,  etc.    (516«) 

2.  Sold  hats  for  |1  less  than  cost,  and  lost  16f  ^.  What 
did  they  cost  ? 

3.  A  merchant  sells  silk  at  a  profit  of  $1^  a  yard,  which 
is  40^  gain.  What  did  it  cost,  and  what  is  the  selling 
price  ? 

4.  If  corn  selling  for  21  cents  a  bushel  more  than  cost 
gives  a  profit  of  30^,  what  did  it  cost  ? 

5.  Sold  sheep  at  $2^  more  than  cost,  which  was  a  profit 
of  50^.  What  did  they  cost,  and  what  is  the  selling  price  ? 

6.  Shoes  sold  at  1.50  above  cost  give  a  profit  of  12^^. 
What  did  they  cost  ? 

7.  A  farmer,  by  selling  a  cow  for  $12  less  than  she 
cost,  lost  33^^.     What  did  she  cost  ? 

8.  A  grocer  sells  a  certain  kind  of  tea  for  6  cents  a 
pound  more  than  cost  and  gains  5%.    What  did  it  cost  ? 
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529.  1.  A  watxih  was  Bold  for  1120,  at  a  gain  of  20^. 
What  was  the  cost  ? 

Analysis.  —Since  the  gain  was  20%,  or  i,  of  the  oo0t,  $120,  the 
BeUing  prioei  ia  |  of  the  cost. .  ^  of  $120,  or  $20,  is  |  of  the  cost,  and 
{,  or  the  cost  itKlf,  is  5  times  $20,  or  $100.    Hence,  etc.    (518.) 

2.  Sold  tea  at  $.90  a  pounds  and  gained  25%.  What 
did  it  cost  ? 

3.  A  newsboy,  by  selling  his  papers  at  4  cents  each, 
gains  33^%.    What  do  they  cost  him  ? 

4.  A  man  sold  a  horse  and  harness  for  $330,  which  was 
10^  more  than  they  cost.    What  was  their  cost  ? 

5.  If  20^  is  lost  by  selling  wheat  at  $1.60  a  bushel, 
what  would  be  gained  if  sold  at  20^  above  cost  ? 

6.  John  Rice  lost  40^  on  a  reaper,  by  selling  it  for  $60. 
For  what  should  he  have  sold  it  to  gain  40^  ? 

7.  Tf,  by  selling  books  at  $2  a  volume,  there  is  a  gain 
of  25^,  at  what  price  must  they  be  sold  to  lose  15%  ? 

8.  Two  pictures  were  sold  for  $99  each  ;  on  one  there 
was  a  gain  of  10^,  on  the  other  a  loss  of  10^.  Was  there 
a  gain  05  loss  on  the  sale  of  both,  and  how  much  ?^ 

530.  1.  A  hogshead  of  sugar  bought  for  $108.80  was 
Bold  at  a  profit  of  1%\%.    What  was  the  gain  ? 

Opkution.— $108.80  X  ^^  =  $18.60.    (512.) 

Formula. — Profit  or  Loss  =  Cost  x  Rate  %. 

/ 
/Find  the  Profit  or  Loss^ 

2.  On  land  that  cost  $1745,  and  was  sold  at  a gaux  of  20^ 

3.  On  goods  that  cost  $3120,  and  were  sold  at  27^  gain. 

4.  On  a  boat  bought  for  $2545|,  and  sold  at  ^51^%  Vstt^ 
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5.  On  goods  bought  for  $2560.75^  and  sold  at  S%  loss. 

6.  On  25  tons  of  iron  rails  bought  at  $58  a  ton,  and 
sold  at  an  advance  of  17^^. 

7.  A  merchant  pays  $6840  for  a  stock  of  spring  goods, 
and  sells  them  at  an  advance  of  261%  on^the  purchase 
price.  After  deducting  $375  for  expenses,  what  is  his  gainr 

8.  A  miller  bought  1000  bushels  of  wheat  at  $1.84  a 
bushel,  and  sold  the  flour  at  16f  ^  advance  on  the  cost  of 
the  wheat    What  was  his  profit  ? 

9.  Bought  128  tons  of  coal  at  $5.12i^  a  ton,  and  sold  it 
at  a  gain  of  22%,    What  was  the  entire  profit  ? 

10.  A  ship,  loaded  with  3840  bbl.  of  flour,  being  over- 
taken by  astorm,  found  it  necessary  to  throw  37^^  of  her 
cargo  overboard.    What  was  the  loss  at  $7.65  a  bbl.  ? 

5;*^  11.  A  man  bought  a  pair  of  horses  for  $450,  which  was 
25^  less  than  their  real  value,  and  sold  them  for  25^  more 
than  their  real  value ;  what  was  his  gain  ?/ 

531.  1.  Boughl:  a  house  for  $4380.  For  what  must  it 
be  sold  to  gain  14|J^  ? 

Opbration.—$4380  x  (1  +  .14i)  or  1.145 =$5015.10.    (•  12.) 

2.  At  what  price  must  pork,  bought  at  $18.40  a  barrel^ 
be  sold,  to  lose  15^? 

Oferatiok.— $18.40  X  (1— .15).  or  .85=$15.64.    (612.) 

w  a  IT      r>^-         I  Cost  X  (1  +  Rate  %  of  Gain). 

Formula.— Selhng  Price  = -^  ^    .     \     j.  ^  Z  tr      ( 

®  (  Cost  X  (1— Eate  %  of  Loss). 

Find  the  Selling  Price, 

8.  Of  goods  bought  at  $187.50,  and  sold  at  11^  gain. 

4.  Of  beef  bought  at  $12^  a  barrel,  and  sold  at  9^%  losa 

6.  Of  cotton  bought  at  $.14,  and  sold  at  a  gain  of  21f  ^ 

6.  Of  cloth  that  cost  $5|^  a  yard,  and  was  sold  at  a 

proSt  of  18i%  ? 
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7.  At  what  price  must  goods  that  cost  |3|  a  yard  be 
marked,  to  gain  26%  ?    To  lose  20^  ? 

8.  Sold  a  lot  of  damaged  goods  at  a  loss  of  15%,    What 
\     was  the  selling  price  of  those  that  cost  l.62|  ?    $1.25  ? 
^     9.  Bought  a  hogshead  of  sugar  containing  9  cwt  66  lb. 

for  $86.04,  and  paid  $4.78  freight  and  cartage.    At  what 
{^rice  per  pound  must  it  be  sold  to  gain  20^. 

53!3«  1.  Bought  wool  at  $.48  a  pound,  and  sold  it  at 
$.60  a  pound.    What  per  cent,  was  gained? 

Operation.— $.60  —  $.48  =  $.13 ;  pd  $12  +  $.48  =  .25  =  25%. 
(515.) 

2.  Sold  for  $10.02  an  article  that  cost  $12.    What  was 
the  loss  per  cent.  ? 

Operation.— $12-^$10  02=$1.98 ;  and  $1.98-*-$12=.16i=16J%. 

Formula. — Rate  %  =  Profit  or  Loss  -5-  Cost. 

Find  the  rate  per  cent,  of  profit  or  loss, 

3.  On  sugar  bought  at  8  cents  and  sold  at  9J  cents. 

4.  On  tea  bought  at  $1,  and  sold  at  $.87|^. 

5.  On  goods  that  cost  $275,  and  were  sold  for  $330. 

6.  On  grain  bought  for  $1.25  a  bushel,  and  sold  for 
$1.60  a  bushel. 

7.  On  a  sewing-machine  sold  for  $72.96,  at  a  gain  of 
^9.12. 

8.  On  goods  sold  for  $425.98,  at  a  loss  of  $134.52. 

^     9.  Bought  paper  at  $3  a  ream,  and  sold  it  at  25  centg 
a  quire.    What  was  the  gain  per  cent.  ? 

10.  A  dealer  bought  108  bbl.  of  apples  at  $4.62J,  an(> 
sold  them  so  as  to  gain  $114.88^.  What  was  his  gain  %  ■ 
-^  11.  If  J  of  an  acre  of  land  is  sold  for  J  the  cost  of  ai. 
acre,  what  is  the  gain  per  cent.  ? 
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12.  If  ^  of  an  acre  of  land  is  sold  for  the  cost  of  ^  of 
an  acre,  what  is  the  loss  per  cent.  ? 
\      13.  If  f  of  a  chest  of  tea  is  sold  for  what  the  whole 
chest  cost^  what  is  the  gain  per  cent,  on  the  part  sold  ? 

533.  1.  A  speculator  sold  grain  at  a  profit  of  33-i^^,  by 
which  he  made  25  cents  on  a  bushel.    What  did  it  cost  ? 

Operation.— |.25-H.33i=$.75.    Or,  $.26-^i=|  75.    (618.) 

2.  Lost  $45.75  on  the  sale  of  a  horse,  which  was  20^ 
^f  the  cost.    What  was  the  cost  ? 

Operation.— |45.75-s-.20=|238.76.    Or  $45. 75-^-i=r $228.75. 

Formula. — Cost  =  Profit  or  Loss  -^  RaJte  %, 

Find  the  Cost, 

3.  Of  goods  sold  at  $1500  profit,  or  a  gain  of  16jg. 

4.  Of  flour  sold  at  a  loss  of  $.88,  or  10^,  on  a  barreL 

5.  Of  wheat  sold  at  a  loss  of  6  cents,  or  4^,  on  a  bu. 
/6.  Of  lumber  sold  at  an  advance  of  $4.95  per  M.,  or 

35^  gain. 

7.  If  a  grocer  sells  his  stock  at  a  profit  of  16^,  what 
amount  must  he  sell  to  clear  $2500  ? 
-    .   8.  A  and  B  engage  in  speculation.    A  gains   $2000, 
which  is  12^^  of  his  capital,  and  B  loses  $500,  which  is 
b%  of  his  capital.    What  sum  did  each  invest  ? 

534.  1.  A  furniture  dealer  sold  two  parlor  sets  for 
$450  each  ;  on  one  he  made  15^,  on  the  other  he  lost  lb%> 
What  did  each  cost  him  ? 

Opbbatio^-.  ^  $450+(l  +  .15)=$891.30  +  ,  cost  of  one. 

\  $450-i-(l-.15)=$529.41  +  ,co8tof  theother.(520.) 

FoEMV^.^Cost= Selling  Prices  \  iJ  +  ^'^^J'^f  r^l*^ 

^  \{i— Rate  %ot  loss.) 
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Find  the  Cost, 

2.  Of  coal  sold  at  tG,  being  at  a  loss  of  12^^. 

3i  Of  grain  sold  at  $.96  a  bushel,  at  a  gain  of  28^. 

4.  Of  silk  sold  for  $5.40  a  yard,  at  a  profit  of  10%. 

5.  Of  hops  sold  at  16  cents  a  pound,  at  a  loss  of  20^ 

6.  Of  fruit  sold  for  $207.48,  at  a  loss  of  lb%. 

7.  Having  used  a  carriage  1  year,  I  sold  it  for  $125, 
^hich  was  itb%  below  cost.  What  should  I  have  received 
had  I  sold  it  for  10^  above  cost  ? 

8.  B  sold  a  span  of  horses  to  C  and  gained  12^^ ;  C 
6old  them  to  D  for  $550,  and  lost  16f  ^.  What  did  the 
horses  cost  B  ? 

« 

<\^  9.  If  a  piece  of  property  increases  in  value  each  year  at 
the  rate  of  25^  on  the  value  of  the  previous  year,  for  4 
years,  and  then  is  worth  $16000,^hat  did  it  cost^/ 

535.  1.  Bought  cloth  at  $3.60  a  yabrd.'  At  what  price 
must  it  be  marked  that  \%\%  may  be  abated  from  the 
asking  price,  and  still  a  profit  made  of  16|^  ? 

OPERATION  -  \  ^^  ^^     =^'^^  ^  (^  +  .16t)=$4.20. 

( JfarA5tw^Pnctf=$4.20-i-(l-.12J)=$4.80.    (519.) 

/ 

2.  At  what  price  must  shovels  that  cost  $1.12  each  be 
marked  in  order  to  abate  b%,  and  yet  make  25^  profit  ? 

3.  How  must  a  watch  be  marked,  that  cost  $120,  so 
ythat  4^  may  be  deducted  and  a  profit  of  20^  be  made  ? 

\4.  A  merchant,  on  opening  a  case  of  goods  that  cost 
$.80  a  yard,  finds  them  slightly  damaged.  How  must  ha 
'  mark  them,  to  fall  25^  in  his  asking  price,  and  sell  at  cost? 
'^>^  5.  Bought  land  at  $60  an  acre  ;  how  much  must  I  ask 
an  acre,  that  I  may  deduct  25^  from  my  asking  price,  and 
still  make  20^  on  the  purchase  price  ? 
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COMMISSION. 

536.  An  Agent  or  Commission  Merchant 

is  a  person  who  buys  or  sells  merchandise,  or  transact^ 
other  business  for  another,  called  the  Principal, 

637.  Com^m,is8ion  is  the  fee,  or  compensation,, 
allowed  an  agent  or  commission  merchant  for  transacting 
business,  and  is  usually  computed  at  a  certain  rate  pet 
cent  of  the  money  involved  in  the  transaction. 

538.  A  Consignment  is  a  quantity  of  goods  sent 
to  a  commission  merchant  to  be  sold. 

539.  The  Consignor  is  the  person  who  sends  the 
goods  for  sale.  A  consignor  is  sometimes  called  a  Shipper. 

540.  The  Consignee  is  the  person  to  whom  the 
goods  are  sent.    He  is  sometimes  called  a  Correspondent. 

541.  The  UTet  Proceeds  of  a  sale  or  other  transao- 
tion  is  the  sum  of  money  that  remains  after  all  expenses 
of  commission,  etc-.,  are  paid. 

542.  A  Ouara7ity  is  security  given  by  a  commis- 
sion merchant  to  his  principal  for  the  payment  of  goods 
sold  by  him  on  credit. 

543.  An  Account  Sales  is  a  written  statement 
made  by  a  commission  merchant  to  his  principal,  contain* 
ing  an  account  of  goods  sold,  their  price,  the  exx)enseiu 
and  the  net  proceeds. 

544.  A  Sroher  is  a  person  who  buys  or  sells  stocks^ 
bills  of  exchange,  real  estate,  etc.,  for  a  commission, 
frbich  18  called  Brokerage. 
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545.  The  principles  and  operations  of  Percentage  in' 
v^olyed  in  Commission  and  Brokerage  are  the  same  a& 
those  already  treated. 

546.  The  following  are  the  corresponding  terms  : 

1.  The  Base  is  the  amount  of  sales^  money  inyested, 
or  collected. 

2.  The  Sate  is  the  per  cent,  allowed  for  services. 

3.  The  Percentage  is  the  Commission  or  Broker- 
age. 

4.  The  Animmt  or  Difference  is  the  amount  of 
sales^  plus  or  minus  the  commission. 

WBJTTBN     BXBMCISJB8, 

547.  Find  the  Commission  or  Brokerage, 
1.  On  a  sale  of  flour  for  12575,  at  2^^. 

Operation.— f2575  x  .026  =  |64.87i.    (5 1 2.) 

Formula. — Amount  of  Sales  x  Rate  %^=.  Commissunu 

r^.  On  the  purchase  of  a  farm  for  113750,  at  2|^. 

3.  On  the  sale  of  a  mill  for  19384,  at  \%. 

4.  On  the  sale  of  121680  worth  of  wool,  at  \\%. 

5.  On  the  sale  of  250  bales  of  cotton,  averaging  520  lb., 
at  14|  cents  a  pound ;  commission  \\%, 

6.  On  the  sale  of  175  shares  of  stock,  at  192^  a  share ; 
brokerage,  \%.    ^ 

7.  On  the  sale  at  auction  of  a  house  and  the  fnmituro 
for  $9346.80,  at  ^\%. 

8.  A  commission  merchant  sells  225  bbl.  of  potatoes 
at  $3.25  per  bbl.,  and  316  bbl.  of  apples  at  $4^  per  bbL 
What  is  his  commission  at  4^^  Py" 
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548«  Find  the  rate  of  commisBion  or  brokerage^ 

1.  When  189  commission  is  paid  for  selling  goods  foi 
13560. 

Ofbbatioh.— 89-f-3560  =  .02|  =  ^^.    (515.) 

FoBMULA. — Commission  -h  Amount  of  Sales  =iBatb  %. 

2.  When  1165  com.  is  paid  for  selling  goods  for  $4950. 
8.  When  163  is  paid  for  collecting  a  debt  of  $1260. 

4.  When  $117.75  is  paid  for  selling  a  house  for  17850. 

5.  When  $235.40  is  paid  for  buying  26750  lb.  of  wool 
at  32  cents  a  pound. 

6.  When  $125  is  paid  for  the  guaranty  and  sale  of  goods 
for  $2500. 

7.  Paid  my  N.  0.  agent  $74.25  for  buying  26400  lb.  of 
rice,  at  4^  ct  a  lb.   What  was  the  rate  of  his  commission  P 

549.  Find  the  Amount  of  Sales, 

1.  When  a  commission  of  $147  is  charged  at  Si%. 
Opebatioh.— $147  -4-  .Oai  =  $4300.    (517.) 

FoBMULA. — Commission  -5-  Rate  %  =  Amount  of  SoUb. 

2.  When  $92.80  commission  is  paid  at  3^^. 

3.  When  $210  commission  is  charged  at  6%, 

4.  When  $24  brokerage  is  paid  at  i%. 

5.  When  $135  commission  is  charged  at  H%. 

6.  Paid  an  attorney  $72.03  for  collecting  a  note,  which 
was  a  commission  of  7^%,  What  was  the  face  of  the  note  f 

550*  Find  the  Amount  of  Sales, 

1.  When  the  net  proceeds  are  $4875,  commission  ^%» 
Qfebatiok.— $4876 -«- .976  =  $5000.    (519.) 
'FoumjhA.—Net  Proceeds  -4-  (1 — Rate  %)^A  mt.  of  Sales. 

2.  When  the  net  proceeds  are  $3281.25,  commission  12^^ 


GOMHISSIOX.  287 

3.  When  the  net  proceeds  are  1560,  and  the  com,  4^. 
yi.  After   deducting   6J^  commission   and   1132  for 
/  storage,  my  correspondent  sends  me  $23654.25  as  the  net 
proceeds  of  a  consignment  of  pork  and  flonr.    What  was 
the  gross  amoont  of  the  sale  ? 

551.  Find  the  amount  to  be  invested^ 

1.  If  $9500  is  remitted  to  a  correspondent  to  be  invest- 
ed in  woolen  goods,  after  deducting  b%  commission. 

Operation.— $9500  -*- 1.05  =  $9047.62.    (519.) 

Formula. — Amount  Remitted  -^  (i  +  Rate  %)  =  Sum 
Invested. 

2.  If  $4908  be  remitted,  deducting  4}^^  commission. 

3.  If  $3246.20  be  remitted,  deducting  2%  commission. 

4.  If  $1511.25  be  remitted,  deducting  \%  commission. 
6.  If  $10701.24  be  remitted,  deducting  \%  brokerage. 
6.  A  dealer  sends  his  agent  in  Havana  $6720.80,  with 

which  to  purchase  oranges  and  other  fruits,  after  deduct- 
ing his  commission  of  b%.  What  sum  did  the  agent  invest, 
and  what  was  the  amount  of  his  commission? 
/7.  What  amount  of  sugar  can  be  bought  at  8  cents  a 
pound,  for  $2523.40,  after  deducting  a  commission  of  1\%. 

8.  Remitted  to  a  stockbroker  $10650,  to  be  invested  in 
stocks,  after  deducting  ^%  brokerage.  What  amount  of 
stock  did  he  purchase? 

9.  A  broker  received  $45337.50  to  invest  in  bond  and 
mortgage,  after  deducting  a  commission  of  2^^.  What 
amount  did  he  invest,  and  what  was  his  commission  ? 

10.  Sent  $250.92  to  my  agent  in  Boston,  to  be  invested 
in  prints  at  15  cents  a  yard,  after  taking  out  his  commis- 
sion of  2^.    How  many  yards  ought  I  to  T^<i^^^^ 


/ 
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REVIEW. 
OltAZ     EXERCISES^ 

/o5l2«  1.  If  stoves  bought  at  136  each  are  sold  at  f 
profit  of  ^%,  what  is  the  gain  ? 

2.  What  will  be  the  expense  of  collecting  a  tax  of  $1000, 
allowing  b%  ? 

3.  What  will  a  broker  receive  for  selling  1600  worth  of 
stock,  at  \%  brokerage  ? 

4.  A  man  having  $250  spent  $80.  What  per  cent,  of 
his  money  had  he  left  ? 

5.  If  a  man  sells  a  building  lot  that  cost  $300,  at  an 
advance  of  166^^,  what  is  his  gain  ? 

6.  i  of  30^  is  what  per  cent,  of  n%  ?  Of  144^  ?  Of 
180^?    240^? 

7.  Bought  a  horse  for  20^  less  than  $200,  and  sold  \\m 
for  10^  more  than  $200.    What  per  cent  was  gained? 

8.  How  many  bushels  of  wheat  at  $2  a  bushel  can  an 
agent  buy  for  $2040,  and  retain  %%  on  what  he  expends 
as  his  commission  ^J 

9.  If  by  selling  land  at  $150  an  acre  I  lose  25^,  how 
must  I  sell  it  to  gain  40^  ? 

10.  A  boy  bought  bananas  for  $3  a  hundred,  and  sold 
them  for  5  cents  each.     What  per  cent,  did  he  gain  1/ 
/TT.  Bought  cannel  coal  at  $19  a  ton,  which  was  b%  less 
than  the  market  price.    What  was  the  market  price  ? 

12.  Paid  an  agent  $150,  or  a  commission  of  1\%,  for 
selling  my  house.    For  what  sum  was  the  house  sold  ? 

13.  If  an  article  is  sold  so  as  to  gain  f  as  much  as  it 
cost,  what  per  cent,  is  gained  ? 
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14.  A  merchant  tailor  sold  some  linen  coats  at  $1.80 
each,  which  was  33^%  below  the  marked  price.  What 
was  the  marked  price  ? 

16.  A  grocer  bought  40  gal.  of  maple  syrup  at  the  rate 
of  4  gal.  for  16,  and  sold  it  at  the  rate  of  5  gal.  for  18. 
What  was  his  whole'  gain,  and  his  gain  per  cent.  ? 

16»  How  much  wheat  must  a  farmer  take  to  mill  that 
he  may  bring  away  the  flour  of  4^ bushels,  after  the  miller 
takes  his  toll  of  10^  ? 

WBITIBK    JSXlSnCIS^S. 

553.  1.  After  taking  out  15%  of  the  grain  in  a  bin, 
there  remained  40  bu.  3^  pk.  How  many  bushels  were 
there  at  first? 

2.  The  net  profits  of  a  farm  in  2  years  were  13485,  and 
the  profits  the  second  year  were  6%  greater  than  the 
profits  the  first  year.    What  were  the  profits  each  year? 

3.  A  has  32^  more  money  than  B  ;  what  per  cent,  less 
is  B's  money  than  A's  ? 

4.  Bought  450  bushels  of  wheat  at  11.25  per  bushel,  and 
sold  it  at  11.40  per  bushel.  What  was  the  whole  gain, 
and  the  gain  per  cent.  ? 

5.  A  man  drew  out  of  the  bank  |  of  his  money,  and  ex- 
pended 30^  of  50^  of  this  for  728  bu.  of  wheat,  at  II.  12| 
a  bushel.    What  sum  had  he  left  in  bank  ? 

6.  Sold  goods  to  the  amount  of  $47649,  at  a  profit  of 
16f  ^.    Eequired  the  cost  and  the  total  gain. 

7.  A  broker  received  $37.50  for  selling  some  iincurrent 
money,  charging  ^%  brokerage.    How  much  did  he  sell  ? 

8.  If  J  of  a  farm  is  sold  for  what  -J  of  it  cost,  what  ie 
the  gain  per  cent.? 

IS 


290  PEBOSKTAGE. 

9.  An  architect  charged  1%  for  plans  and  specifications, 
and  If  %  for  superintending  a  building  that  cost  $25000. 
What  was  the  amount  of  his  fee  ? 

\^0.  If  a  stationer  marks  his  goods  50^  above  cost,  and 
then  deducts  60%,  what  per  cent,  does  he  make  or  lose? 
\  11,  Sold  a  farm  for  $14700,  and  lost  12%.     What  pef 
cent,  should  I  have  gained  by  selling  it  for  $21000  ? 
"*^  12.  If  an  article  bought  at  20^  below  the  asking  price 
is  sold  at  16%  below  that  price,  what  is  the  rate  of  gain  ? 

13.  A  commission  merchant  sold  a  consignment  of 
goods  for  $5250,  and  charged  3^%  commission,  and  2^% 
for  a  guaranty.    Find  the  net  proceeds. 

.14.  Smith  &  Jones  bought  a  stock  of  groceries  for 
$13680.  They  sold  J  of  the  entire  stock  at  15%  profit,  | 
at  18i%,  I  at  20%,  and  the  remainder  at  33^;^  profit  What 
was  the  whole  gain,  and  the  average  gain  per  cent.  ? 
-  15.  Give  the  marking  prices  at  25%  advance,  of  the 
following  bill  of  goods,  and  the  amount  when  sold  at  a 
reduction  of  10%  from  those  prices : 

1  Case  of  Prints,  450  yd.,  @  $.  12 

3  Pieces  Cassimeres,  65  "     @  3.25 

1  Bale  Ticking,  244  ''     @    .20 

25  Dress  Shawls,  @  7.36 

1  Gr.  gross  Clark's  Thread,  144  doz.,  @    .  70 

50  Gross  Buttons,  @  1.00 

.    16.  How  much  would  the  above  bill  of  goods  amount 
to  if  sold  at  5^%  below  a  marking  price  of  15%  above  cost  ? 
17.  What  would  be  the  net  proceeds  of  a  sale  of  18  cwt. 
75  lb.  of  sugar,  at  $9|  per  cwt.,  allowing  2^^%  commission, 

and  $16f  for  other  charges  ? 
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18.  A  broker  receives  17125  to  invest  in  cotton,  at  llj 
cents  a  pound.    If  his  commission  is  2^%,  how  many 
^pounds  of  cotton  can  he  buy  ? 

^^9.  If  the  sale  of  potatoes  at  1.75  a  barrel  above  cost 
gives  a  profit  of  18|^,  how  much  must  be  added  to  this 
price  to  realize  a  profit  of  81J^  ? 

20.  An  agent  in  Chicago  purchases  1000  bbl.  of  floui 
at  $6.80,  and  pays  5  cents  a  barrel  storage  for  30  days ; 
also,  3000  bu.  of  wheat  at  11.20.  He  charges  a  commis- 
sion of  H%  on  the  flour,  and  1  cent  a  bushel  on  the  wheat. 
What  sum  of  money  will  balance  the  account,  and  what  is 
the  amount  of  his  commission  ? 

21.  An  agent  in  Boston  received  28000  lb.  of  Texas 
cotton,  which  he  sold  at  $.12^  a  pound.  He  paid  $45.86 
freight  and  cartage,  and  after  retaining  his  commission, 
he  remits  his  principal  $3252.89  as  the  net  proceeds  of  the 
sale.    What  was  the  rate  of  his  commission  ? 

y^.  The  following  bill  of  goods  was  sold  at  auction  : 
1|  bbl.  A  Sugar,  312  lb.,  @  $.12^  that  cost  $.11^ 


i   "    Pulv.^^                96  " 

@    .14J 

''      .14 

1  Chest  Y.  H.  Tea,      84  " 

@  1.10 

''    1.12i 

1  Box  Soap,                  60  " 

@    .13 

''       .10} 

li  Sacks  Java  Coffee,  110  " 

(^    .22i 

''      .24i 

184  lb.  Codfish, 

@    .07i 

"      .081 

Allowing  a  commission  of  4J^  for  selling,  find  the  entire 
profit  or  loss,  and  the  gain  or  loss  per  cent  on  the  whole. 

23.  A  merchant  in  New  York  imported  2400  yd.  of 
^English  cloth,  for  which  he  paid  in  London  10s.  sterling 
a  yard,,  and  the  total  expenses  were  $255.  He  sold  the 
cloth  for  $3.81  a  yard,  XT.  S.  money.  What  was  his  whole 
gain,  and  his  gain  per  cent.? 
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554. 


SYNOPSIS  FOE  EEVIEW. 


Eh 


1.  Definitions. 


2.  Elembnts. 


3.  510.  1.  Principle.  2. 

4.  513.  1.  Principle.  2. 

5.  516.  1.  Principle.  2. 

6.  519.  1.  Principle.  2. 

7.  Applications  op  j 

Pebcbntage.       )  2, 

ri. 


1.  Percentage.  2.  Per  Gent.  8.  Sign 
of  Per  Cent.  4.  Rate,  or  Rate  %. 
5.  Base.  6.  Percentage.  7.  Amoont. 
8.  Difference. 

How  many  oonirideied. 
How  many  must  be  given. 

Rule.  8.  Formula. 

Rule.  3.  Formula. 

Rule.  3.  Formula. 

Rule.  3.  Formula. 


1 


1.  Without  Titns. 

2.  With  Time. 


8.   PbOFIT  AND  Loss.    - 


2. 


3. 


Diff't  kinds.  | 

General  Rule. 

Definition. 

To  estimate  gains  and  losses. 

1.  Base. 


Correspond 
ing  terms. 


9.  Commission. 


1.  Definitions. 


2.  Hate, 
I  3.  Percentage. 
[  4  Am*t  and  Diff. 

'  1.  Agent,  or  Com, 
miseion  Merchant, 

2.  Commimon. 

3.  Consignment. 
4  Consignor. 
5.  Consignee. 
8.  Jr«<  Proceeds. 

7.  Chiaranty. 

8.  ^(;c<7un^  /So^tf 
.  9.  Broker. 

Prin.  and  Operations  Involved. 

r  1.  Base. 
Correspond-  J  2.  BcUe. 


ing  terms. 


3.  Percentage. 
,  4.  Am*t  and  Diff. 


555.  1.  When  b%  is  charged  for  the  use  of  monej, 
kow  many  dollars  should  be  paid  for  the  use  of  $100  ? 
For  the  use  of  1200  ?    Of  1500  ?  Of  $60  ? 

2.  At  1%  a  year,  what  should  be  paid  for  the  use  of 
1100  for  2  years  ?    Of  1200  for  3  years  ? 

3.  If  $500  is  loaned  for  3  years,  what  should  be  paid 
for  its  use,  at  b%  a  year  ?    At  6^  a  year  ? 

4  If  I  borrow  $250,  and  agree  to  pay  ^%  a  year  for  its 
use,  how  much  will  be  due  the  lender  in  5  years  ? 

5.  If  $7  is  paid  for  the  use  of  $100  for  1  year,  what  is 
the  per  cent.  ? 

6.  If  $50  is  paid  for  the  use  of  $100  for  5  years,  what 
is  the  per  cent.  ? 

7,  If  $14  is  paid  for  the  use  of  $200  for  1  year,  what  is 
the  per  cent.  ?   /</    ^  o  c^j 

8,  At  6^,  what  decimal  part  of  the  money  borrowed  is 
^ual  to  the  money  jraid  for  its  use  ?    At  7jg  ?    8^  ?   9^  ? 

DEFINITIONS. 

556.  Interest  is  a  sum  paid  for  the  use  of  money. 

557.  The  Principdl  is  the  sum  for  the  use  of 
which  interest  is  paid. 

668.  The  Rate  of  Interest  is  the  per  cent,  or 
number  of  hundredths,  of  the  principal,  paid  for  its  use 
for  one  year. 
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559.  The  Amount  is  the  sum  of  the  principal  and 
the  interest 

560.  Legal  Interest  Is  the  interest  according  to 
the  rate  per  Q&nt,  fixed  by  law. 

561.  Usury  is  a  higher  rate  of  interest  than  is  al- 
lowed by  lai^/ 

562.  The  legal  rates  of  interest  in  the  different  States 
are  as  follows : 


I9ame  of  State. 


Alabama. 

ArkansaB* 

Arizona 

Calif omia*....... 

Canada  and  Ireland 

Connecticut 

Colorado* 

Dakota 

DelaiTvare 

Dist.  Columbia.... 
Englandand  France 

Florida* 

Georgia 

Idaho 

Illinois. 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine* 

Maryland 

Massachusetts*. . . . 
Michigan. 


Bate. 


8^ 

6% 

10% 

10% 


70 

7% 
10% 

7% 
6% 


5% 
8% 
1% 
10% 
6% 
6% 
6% 
7% 
6% 
5% 
6% 
6% 
6% 


Any. 
Any. 
Any. 


Any. 
Any. 


10% 


Any. 
10% 


10% 
10% 
12% 
10% 
8% 
Any. 


Any. 
10% 


Name  of  State. 


Minnesota. 

Mississippi.. .  • . . . 

Missouri 

Montana 

New  Hampshire. 

New  Jersey 

New  York 

North  Carolina.. 

Nebraska 

Nevada*........ 

Ohio 

Oregon 

Peunsylvania, . . . 
Rhode  Island*... 
South  Carolina*. 

Tennessee 

Texas. 

Utah* 

Vermont 

Virfjrinia 

West  Virginia. . . 
Washington  T.*. 

Wisconsin 

Wyoming 


Bate. 


%% 


70 

6)6 


7» 


10^ 


io| 


10% 


6% 
10% 

7% 
13% 


12% 
10% 
10% 


15% 
Any. 

8% 
12% 


Any. 
Any. 
10% 

12% 
Any. 


12% 

Any. 
10^ 


-r> 


f* 


1.  When  the  rate  per  cent,  is  not  specified  in  accounts,  noteii 
mortgages,  contracts,  etc.,  the  legal  rate  is  always  understood* 

2.  Where  ivio  rates  are  specified,  any  rate  above  the  lower,  and 
not  exceeding  the  higher,  is  allowed,  ifitipulated  in  toriting. 

8.  In  the  States  marked  thus  (*)  the  rate  per  cent,  is  unlimited  if 
^^T00d  upon  by  the  parties  in  wiiting. 
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503.  In  the  operations  of  intereet  there  ore  ^t«  parts, 
or  elements,  namely : 

The  Principal;  the  Rate  per  Cent,  per  Annum  (for  one 
year)  ;  the  Interest ;  the  Time  for  which  the  principal  is 
lent ;  and  the  Amount,  or  sum  of  the  Prin.  and  Int. 

564.  These  terms  correspond  respectively  to  Base, 
Rede,  Percentage,  and  Amount  in  Percent;dge,  excluding 
Time,  which  is  an  additional  element  in  Interest. 

OBAIs     BXXiBCISVS. 

565.  1.  At  3^  for  1  yr.,  what  decimal  part  of  the  prin- 
cipal equals  the  interest  ?    At  6^?    At  8^?    A.i\2\%^ 

2.  What  is  the  interest  of  $20  for  1  year  at  5^  ? 

Analysis. — Since  the  interest  of  any  eum  at  5  %  for  1  yr.  is  .08 
of  the  principal,  the  interest  of  $20  for  1  jr.  at  5%  is  .05  of  $20,  or  $1. 

3.  What  is  the  interest  of  $50  for  1  yr.  at  5^  ?  6^?  7^? 

4.  What  is  the  interest  of  $80  for  1  yr.  at  7^?  8^?  10^? 

5.  At  1%  for  5  yr.,  what  decimal  part  of  the  principal 

equals  the  interest  ? 

Afaltsio. — Since  the  interest  at  7%  for  1  yr.  is  .07  of  the  prin- 
cipal, the  interest  for  5  yr.  is  5  times  .07,  or  .35  of  the  prindpal. 
Or,  it  is  5  times  the  interest  for  1  year. 

6.  At  6^  for  3  yr.,  what  decimal  or  fractional  part  of 
the  principal  equals  the  interest  ?  At  1%  for  6  yr.?  At 
5%for5yr.?    At  6J^  for  2  yr.?    At  10^  for  4  yr.  ? 

7.  Find  the  interest  of  $30  for  3  yr.  at  b%. 

Analysis. — Since  the  interest  of  any  sum  at  5%  for  1  yr.  is  .05 
of  the  principal,  for  3  yr.  it  is  .15,  and  .15  of  $30  is  $4.50.  Or,  the 
interest  for  1  yr.  is  .05  of  $30,  or  $1.50,  and  for  8  yr.  it  is  8  times  as 
maeh,  or  $4.50. 

8.  Find  the  int  at  %%  of  $20  for  2  yr.    Of  $40  for  3  yr. 

9.  Find  the  int.  at  8^  of  $5  for  6  yr.    Of  %\ft  lat\^  ^x. 


296  PEEOBNTAGE. 

10.  At  S%  for  2  y^.  6  mo.,  what  decimal  part  of  the 
principal  equals  the  interest  ? 

Akaltsis. — Since  the  interest  of  any  sum  fop  1  yp.  at  8%  is  .08  of 
febe  principal,  the  interest  on  tbe  same  for  2  yr.  6  mo.  is  2jt  times  .08, 
or  .20  of  tbe  principal.    Or,  it  is  2^  times  the  interest  for  1  yr. 

11.  At  6%  for  3  yr.  3  mo.,  what  decimal  part  of  the 
principal  equals  the  interest  ?    At  9%  for  3  yr.  3  mo.  ? 

12.  Find  the  int.  of  19  for  2  yr.  4  mo.  at  7%.    At  8%. 

13.  What  is  the  int.  of  $1000  for  2  yr.  3  mo.  at  lOjg  ? 
For  4 yr.  6  mo.?    For  5  yr.  3  mo.?    For  8  mo.? 

566.  Principle. — 27ie  interest  is  the  product  of  three 
factors  ;  namely ,  the  principal,  rate  per  annum,  and  time 
(expressed  in  years  or  parts  of  a  year). 

WRITTEN     EXEBCISES 

567.  To  find  the  interest  or  amount  of  any  sum 
at.  any  rate  per  cent.,  for  years  and  months* 

1.  Find  the  amount  of  $97.50,  at  1%,  for  2  yr.  6  mo. 

OFSBATiON.  Analysis. — Since  the  interest  of 

$97.50  any  sam  at  7^  for  1  yr.  is  .07  of 

Qiv  the  principal,  the  interest  of  $97.50 

—  at  7%  fjr  1  yr.  is  .07  of  $97.60,  or 

$6.8250  Intforlyr.  $6,825;  and  tbe  interest  for  2  yr. 

2-|-  6  mo.  is  2^  times  the  interest  for  1 

97.50       PHBcipa.  =%n^^hi^.  Amount. 


t"*  14.5625  Amount. 

Find  the  interest  and  the  amount, 

2.  Of  1450  for  3  yr.  9  mo.  at  6^.    For  8  mo.  at  t^) 
(^  Of  $247  for  5  yr.  3  mo.  at  ^%.    For  10  mp.  at  8%. 
4.  Of  $500  for  4  yr.  2  mo.  at  10^.    For  11  mo.  at  5^ 
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Rvij&, — L  Multiply  the  pHncipai  by  the  rate,  and  the 
product  is  the  interest  for  1  year. 

IL  Multiply  the  interest  for  1  year  by  the  time  in  years, 
and  the  fraction  of  a  year;  the  product  is  the  required 
interest. 

III.  Add  the  principal  to  the  interest  for  the  amount. 

Formula. — Interest  =  Principal  x  Rate  x  Time, 

Find  the  interest, 

5.  Of  136.40  for  1  yr.  7  mo.  at  6^.    At  7jg.    At  Hifo 
/^.  Of  $750.60  for  3  yr.  1  mo.  at  h%.    At  8^.     At  9^ 

7.  Of  $1346.84  for  2  yr.  4  mo.  at  ^\%.     At  ^\%, 

8.  Of  $138. 76  for  4  yr.  3  mo.  at  10^.     At  l^i^^. 

9.  Find  the  amount  of  $640  for  6  yr.  6  mo.  at  7^ 

10.  Find  the  amount  of  $56.64  at  8^  for  3  yr.  3  mo. 

11.  Made  a  loan  of  $1040  for  1  yr.  9  mo.  at  1\%.  Ho'w 
much  is  due  at  the  end  of  the  time  ? 

12.  If  a  note  for  $375,  on  interest  at  8^,  dated  June  10, y 
1874,  be  paid  Sept.  10,  1876,  what  amount  will  be  due^/ 

568.  To  Und  the  interest  on  any  snm  of  money, 
for  any  time,  at  any  rate  per  cent* 

Obvious  Eelations  between  Time  akd  Interest. 

I.  The  interest  on  any  sum  for  1  year  at  \%  is  .01  of 
the  principal. 

It  is  therefore  equal  to  the  principal  with  the  decimal  pmnt  rt^ 
iDOYed  two  places  to  the  left. 

n.  The  interest  for  1  mo.  is  -^  of  the  interest  for  1  yr. 

in.  The  interest  for  3  days  is  ^,  or  -^^  of  the  interest- 
for  1  month  ;  hence  any  ntimber  of  days  may  readily  be 
reduced  to  tentJis  of  a  month  by  diyidin^  b^  %« 
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IV.  The  int^eBt  on  any  mm  for  1  months  multiplied 
by  the  number  of  months  and  tenths  of  a  month  in  the 
given  time,  and  the  product  by  the  number  ex^esaing 
the  rate,  will  be  the  required  interest. 

669*  1.  Find  the  int.  of  1361.20  for  1  yr.  3  mo.  24  da.  at  11% , 

OPBUATION. 

13. 612   (.01  of  tbe  Prin.)    Int.  far  1  yr.  at  1  %  (568^  I), 


.301   Int.  for  1  mo.  at  1%  (568,  II).  . 

15. 8   Number  of  months  and  tenths  (568»  Ufy 


$4.7558   Int.  for  1  yr.  3  mo.  24  da.  at  1%. 

7 

133.2906   Int.  for  1  yr.  8  ma  24  da.  at  7%  (568,  IV). 

What  is  the  interest, 

2.  Of  *137.25  for  1  yr.  6  mo.  10  da.  at  6%  ?    At  4^? 

3.  1510.50  for  3  yr.  7  mo.  15  da.  at  6%  ?    At  8^  ? 

4.  Of  $1297.60  for  2  yr.  11  mo.  18  da.  at  7%  ?    At  7^%? 

Rule. —I.  To  find  the  interest  for  1  yr.  at  1%. 

Remove  the  decimal  point  in  the  given  principal  tw$ 
places  to  the  left, 

II.  To  find  the  interest  for  1  mo.  at  1%. 

Divide  the  interest  for  1  year  by  12. 

IIL  To  find  the  interest  for  any  time  at  1%. 

Multiply  the  interest  for  1  month  by  the  number  of 
minths  and  tenths  of  a  month  in  the  given  time. 

XV.  To  find  the  interest  at  any  rate  %. 

Multiply  the  interest  at  1%  for  the  given  time  by  the  num 
lk»r  expressing  the  given  rate. 

5.  Find  the  int.  of  $781.90  for  1  yr.  1  mo.  12  da.  at  11%, 
^.  Find  the  int.  of  $3000  for  11  mo.  21  da.  at  IO56.  / 
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7.  What  is  the  amt.  of  $1049  for  2  yr.  3  mo.  9  da.  at  ^i%  ? 

8.  What  is  the  amt.  of  $216.76  for  3  yr.  6  mo.  11  da.  at  S%? 

9.  Required  the  int.  of  $250  from  Jan.  1,  1873,  to 
Maj  10,  1875,  at  7^, 

10.  Eequired  the  amount  of  $408. 60  from  Aug.  20  to 
Dec.  18,  1876,  at  lOj^. 

11.  What  is  the  interest  on  a  note  for  $515.62,  ^ted 
March  1,  1873,  and  payable  July  16,  1875,  at  7^  ? 

r^2.  A  man  sold  his  house' and  lot  for  $12500;  the 
terms  were,  $4000  in  cash  on  delivery,  $3500  in  9  mo., 
$2600  in  1  yr.  6  mo.,  and  the  balance  in  2  yr.  4  mo.,  with 
6^  interest.    What  was  the  whole  amount  paid  ? 

670.  SIX   PER   CENT.    METHOD. 

At  6%  per  annum,  the  interest  of  $1 

For  12  mo is  6  cents,  or  .06  of  the  principal 

''     2  "  or  ^  of  12  mo.,"  1  cent>    "  ,01      "  " 

"     1  ''  ''^''  W     "1   "       ".005     "  " 

"     6da."  i  "    1"     "^"        ".001     "  " 

a    1  ....  I  ..    Q da.  ^'  .000|  "  " 

571.  Pkikciplbs. — 1.  The  interest  of  any  9um  at  6% 
is  ONB-HALF  OS  many  hufidredths  of  the  principal  as 
there  are  months  in  the  given  time. 

2.  Tlte  interest  of  any  sum  at  6%  is  one-sjxth  as 
uiany  thousandths  of  the  principal  as  there  are  bays  in 
the  given  time. 

Thus,  the  interest  on  any  sam  at  6  %  for  1  yr.  3  ma,  or  15  mo., 
to  J  of  .15,  or  .075,  of  the  principal ;  and  for  18  da.  it  is  J  of  .018, 
«r  .003,  of  the  prindpal.  Henee»  for  1  yr.  3  mo.  18  c^k.,  It  is  .075 
+  .008  =  078  of  the  principal. 

It  is  evident  that  an  odd  month  is  ^  of  .01,  or  .005;  and  that 
EDj  number  of  days  less  than  6  is  such  a  flractional  part  of  .001  as 
the  days  are  of  6  days. 
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OBAI,     BXBnCI8JB8. 


fSlH.  What  is  the  interest, 

'  1.  Of  $1  at  Q%  for  1  year?  2 years?  3  years?   6 years! 
8  years  ?    12  years  ? 

2.  Of  $1  at  6^  for  1  month  ?    2 mo.?    3 mo.?    4mal 
I  mo.?    7  mo.?    9 mo.?    10  mo.?    16  mo.?    18  mo? 

At  6^,  what  is  the  interest, 

3.  Of  $1  for  1  yr.  4  mo.?    1  yr.  7  mo.  ?    2  yr.  2  mo.  ? 

4.  Of  $1  for  1  day  ?    6  da.  ?    12  da.?    19  da.?   24  da.? 
33  da.  ?    36  da. ?    45  da.  ?    63 da.? 

5.  Of  $1  for  1  mo.  12  da.?     For  3  mo.  15  da.  ?    For 
6  mo.  25  da.  ?    For  7  mo.  11  da.  ?    For  11  mo.  18  da.  ? 

Find  the  interest, 

6.  Of  $1,  at  %%y  for  1  yr.  3  mo.  6  da.    For  1  yr.  9  mo. 
18  da.    For  1  yr.  5  mo.  19  da. 

7.  Of  II  at  6^  for  2  yr.  1  mo.  9  da.    For  3  yr.  24  da. 

8.  Of  $1  at  6^for5yr.5mo.  5da.  For 4 yr.  7 mo.  10 da. 
At  6J^,  find  the  interest, 

9.  Of  $1  for  2  yr.  6  mo.    Of  $2.    Of  $3.    Of  $5. 

10.  Of  $1  for  4  yr.  2  mo.     Of  110.    Of  120.    Of  $30. 

11.  Of  15  for  1  yr.  4  mo.    For  2  yr.    For  2  yr.  8  mo. 

12.  Of  $1  for  33  da.  For  63  da.  For  93  da.  For  123  da. 
liT  Of  $6  for  33  da.    Of  $4  for  63  da.    Of  $2  for  93da. 

14.  K  the  interest  of  a  certain  principal  at  %%  is  |18l 
what  would  the  interest  be  at  5^  ?    7^?    8jg?    9jJ? 

5%  is  ^  less  than  6%;  7%  is  \  more  than  6%;  8%  is  ^  moie,  eta 

15.  If  the  interest  of  a  certain  principal  is  $16,  whal 
would  the  int.  be  at  3jg?   4j^^?   5^?   7^^?   8jg?    12^? 

16.  If  the  interest  of  a  certain  principal  is  130,  what 
ronidf  the  int.  be  at  2^?   4^?   7^?   8^?   10^?   14^? 


53. 
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573.  1.  What  is  the  int.  of  $427.20  at  6jg  for  2  yr. 

5  mo.  27  da.  ? 

OPERATION.  Analysis. — Since  the  in* 

2  jr.  6  mo.  =  29  mo.      $427.20  terest  of  $1  for  2  yr.  6  ma 

lof.29       =.145               .1494  27  da.  is  |.149J,  or  of  any 

~  sum  is  .149J  of  the  princi- 

J  of  .027    =  .004^       163.8664  pai  (57 1),  ^427.20  x  .1491 

Int.  =  .  149t  of  the  Prin.  =  $68,866  +  is  the  required 


interest. 


Rnd  the  interest  at  6^  of 

2.  $597.25  for  7  mo.  18  da. 

3.  $418.75  for  1  mo.  25  da. 

4.  $309.18  for  2  yr.  24  da. 


5.  $1298  for  3  yr.  1  mo.  13  da. 

6.  $2000  for  2  yr.  7  mo.  24  da. 

7.  $4010  f or  1  yr.  1  mo.  13  daj/ 


,  Bulk — Multiply  the  given  principal  hy  the  decimal  «rc- 
pressing  the  interest  of  $1 ;  or  by  the  decimal  expressing 
one-half  as  many  hundredths  as  there  are  months,  and  one- 
sixth  as  many  thousandths  as  there  are  days,  in  the  given 
time,  and  the  product  will  be  the  required  ititerest. 

To  find  the  interest  at  any  other  per  cent,  by  this  method,  increase 
or  diminish  the  interest  at  6%  by  such  part  of  itself  as  the  gi?eQ 
rate  is  greater  or  less  than  0% . 


j7^  To  compute  Accurate  Interest^  that  is, 
reckoning  365  da.  to  the  year,  use  the  following 

EuLE. — Find  the  interest  for  years  and  aliquot  parts  of 
H  year  by  the  common  method,  and  for  days  take  such  part 
of  1  yearns  interest  as  the  number  of  days  is  of  365.    Or, 

When  the  time  is  in  days  and  less  than  1  year,  find  the 
interest  by  the  common  method,  and  then  subtrcuji  ^  part 
9f  itself  for  the  common  year,  or  ^,  if  it  be  a  Zea-p  i$MWf 


30^  PEBCKKTAGE. 

1.  Find  the  accurate  interest  of  $1560  for  45  da.  At  7^ 
TJie  eacaU  int.  of  $1560  for  45  da.  at  7%  =  Il?^2li5=  18.4S+. 
It  It  is  $13.65  -  ^^^ff "" ^  =  $18.46+. 

V  2.  Find  the  exact  int.  of  $1600  for  1  yr.  3  mo.  oi  6%r 

3.  What  is  the  difference^  between  the  exact  interest  o 
$645.40  at  S%  for  1  yr.  3  mo.  20  da.  and  the   interest 
reckoned  by  the  6%  method? 

4.  Find  the  exact  interest  of  $875.60  at  H%  for  63  da. 

5.  Eequired  the  exact  interest  on  three  U.  S.  Bonds  of 
$1000  each,  at  6%,  from  May  1  to  Oct.  15. 

6.  What  is  the  exact  interest  on  a  $500  TJ.  S.  Bond^  at 
6%,  from  NoY.  1  to  April  10  following  ? 

575.  Find  the  interest,  by  any  of  the  ordinary  methods, 

1.  Of  $721.56  for  1  yr.  4  mo.  10  da.  at  6^ 

2.  Of  $54.75  for  3  yr.  24  da.  at  6%. 

3.  Of  $1000  for  11  mo.  18  da.  at  7jg. 

4.  Of  $3046  for  7  mo.  26  da.  at  S%. 

5.  Of  $1821.50  from  April  1  to  Noy.  12  at  6%. 

6.  Of  $700  from  Jan.  15  to  Aug.  1  at  10^ 

7.  Of  $316.84  from  Oct.  20  to  March  10  at  7^ 

What  is  the  amount 
^.  Of  $3146  for  2  yr.  3  mo.  10  da.  at  7%  ?^ 
9.  Of  $96.85  for  3  yr.  1  mo.  27  da.  at  6^  ? 

10.  Of  $1008.80  for  10  mo.  16  da.  at  6^%  ? 

11.  Of  $2000  for  15  da.  at  12J%? 
,12.  Of  $137.60  for  127  da.  at  10^  ? 

13.  If  $1671.64  be  placed  at  interest  June  1,  187"^  whai 
Amount  iriU  be  due  April  1,  1876,  at  7^  ?' 
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14.  How  maoh  is  the  interest  on  d  note  for  $600,  dated 
feh.  1,  1872,  and  payable  Sept.  25, 1875,  at  6^  ? 

15.  If  a  man  borrow  $9700  in  New  York,  and  loan  it 
in  Colorado,  what  will  it  gain  at  legal  int.  in  a  year  ? 

16. '  Required  the  interest  of  $127.36  from  Dec.  12, 1873, 
to  July  3, 1875,  at  ^%. 

17.  A  note  of  $250,  dated  June  5,  1874,  was  paid  Feb. 
14,  1875,  with  interest  at  8%.    What  was  the  amount  ? 
/l8.  A  note  for  $710^0,  with  interest  after  3  mo.,  at  7^, 
was  given  Jan.  1,  1874,  and  paid  Aug.  12,  1876.     What 
was  the  amount  due  ? 

19.  A  man  engaged  in  business  was  making  12)-^  an- 
nually on  his  capital  of  $16840.  He  quit  his  business 
and  loaned  his  money  at  7^%.  What  did  he  lose  in  2  yr. 
3  mo.  18  da.  by  the  change  ? 

20.  A  man  borrows  $2876.75,  which  belongs  to  a  minor 
who  is  16  yr.  5  mo.  10  da.  old,  and  he  is  to  retain  it  until 
the  owner  is  21  years  old.  What  will  then  be  due  at  S% 
simple  interest? 

A  speculator  borrowed  $9675,  at  6%,  April  15, 1874, 
with  which  he  purchased  flour  at  $6?25.  *  May  10,  1875, 
he  sold  the  flour  at  $7f  a  barrel,  cash.  What  did  he  gain 
by  the  transaction  ? 

2.  A  man  borrows  $10000  in  Boston  at  6%,  reckoning\ 
360  da.  to  the  year,  and  lends  it  in  Ohio  at  8^,  reckoning 
365  da.  to  the  year.  What  will  be  his  gain  m  146  days  ? 
23.  A  tract  of  land  containing  450  acres  was  bought  at 
$36  an  acre,  the  money  paid  for  it  being  loaned  at  6^%, 
At  the  end  of  3  yr.  8  mo.  24  da.,  f  of  the  land  was  sold 
at  $40  an  acre,  and  the  remainder  at  $38)^  an  acre.  What 
was  gained  or  lost  by  the  transaction  ? 


f^. 
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PEOBLEMS    IN   INTEEEST. 

576.  Interest,  time,  and  rate  given,  to  find  the 
principal. 

OMAL     EXERCISES. 

1.  'What  sum  of  money  will  gain  $10  in  1  yr.  at  6%  ? 

Analysis.— The  interest  of  $1  for  1  yr.  at  5%  is  .05  of  the  prin< 
cipal,  and  therefore  $10  -^  .05,  or  $200,  is  the  required  sum.    Or, 

Since  $.05  is  the  interest  of  $1,  $10  is  the  interest  of  as  many 
dollars  as  $.05  is  contained  times  in  $10,  or  200  times.    Hence,  etc. 

What  sum  of  money  will  gain, 


2.  $20  int.  in  2  yr.  at  5^  ? 

3.  $25  int.  in  5  yr.  at  5^? 

4.  $60  ini  in  2  yr.  at  6%? 


5.  $84  int.  in  2  yr.  at  7^? 

6.  $50  int.  in  6  mo.  at  10^? 

7.  $30  int.  in  3  mo.  at  S%  ? 


WRITTEN     EXERCISES. 

677.  1.  What  sum  of  money,  put  at  interest  3^  yr.  at 
6^,  will  gain  $346.50? 

OPERATION. 

Int.  of  $1  for  3^  yr.  at  6%  =  $.21.        Analysis.— Same  as  In 
$346.50  -^  $.21  =  1650  times;  ^"'^  exercises.    (676.) 

$1  X  1650  =  $1650. 

What  principal 

2.  Will  gain  $49.50  in  1  yr.  3  mo.  at  6%?    A.t6%? 

3.  Will  gain  $153.75  in  3  mo.  24  da.  at  7^?    At  S%? 

EuLE. — Divide  the  given  interest  hy  the  interest  of  $1 
or  the  given  time,  at  the  given  rate. 

Formula. — Principal  =  Interest  -~  {Rate  x  Time). 

What  sum  of  money 
f^.  Will  gain  $213  in  5  yr.  10  mo.  20  da.  at  rt%  ? 
5.   TTj']]  gain  $173.97  in  4  yr,  4  mo.  at  6^  ?    Ki\2%Jp 


u      ' 
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r6,  A  maD  receives  semi-annuallj  1350  ini.  on  a  mort- 
gage at  7^.    What  is  the  amount  of  the  mortgage  ? 

678.  Amount,  rate,  and  time  given,  to  find  the 
principal. 

OJB^X     JSXJBBCISjES. 

1.  What  sum  of  money  will  amount  to  $107  in  1  yr. 
at  7^? 

Analysis. — Since  the  interest  is  .07  of  the  principal,  the  amonnt 
is  1.07,  or  IJJ,  of  it.  If  $107  is  \U  of  the  principal,  jhi  of  the  prin- 
cipal 187^7  of  $107,  or  $1;  and -i^JJ,  or  the  principal  itself,  is  $100.  Or, 

Since  $1.07  is  the  amount  of  $1,  $107  is  the  amount  of  as  many 
doDars  as  $1.07  is  contained  times  in  $107,  or  $100. 

What  sum  of  money  will  amount  to 


2.  $130  in  5  yr.  at  6^? 

3.  $228  in  2  yr.  at  7%  ? 

4.  $412  in  6  mo.  at  6%? 


5.  $250  in  10  yr.  at  lOjg  ? 

6.  $350  in  15  yr.  at  5jg? 

7.  $260in3yr.  Omo.atSjg? 


WRITTMN    JBXJBRCIS  E8. 

679.  1.  What  sum  will  amount  to  1337.50  in  5  yr, 

at  HfJ 

OPERATION. 

Am't  of  $1  for  5  yr.  at  7^  =  $1.35.       Analysis.  —  Same  as 
$337.50  H-  11.35  =  250  times ;  ^ *^™^ exercises.  (678.) 

$1  X  250  =  $250. 

What  principal 

2.  Will  amount  to  $1028  in  4  mo.  24  da.  at  7%? 
8.  Will  amount  to  $1596  in  2  yr.  6  mo.  at  6^%  ? 
4.  Will  amount  to  $1531.50  in  3  mo.  18  da.  at  H  V 


^ 


HuLE. — Divide  the  given  amount  by  the  amount  of  $1 
/  v  the  given  time,  at  the  given  rate, 

FoEMULA. — Prin.=  Jwir.-^  (1  +  Rate  x  Ttm^V 


4U^  PEBOEKTAGE. 

75^  What  is  the  principal  which  in  217  days,  at  5|5^, 
amounts  to  $918.73  ? 

6.  What  principal  in  3  yr.  4  mo.  24  da.  will  amoant 
to  1761.44  at  b%i 

580.  Principal,  interest,  and  time  given,  to  find 
the  rate. 

1.  At  what  rate  will  $100  gain  $14  in  2  years  ? 

Analysis. — Since  the  interest  of  $100  is  $14  for  S  yr.,  it  is  $7  fof 
1  yt,,  and  $7  is  .07  of  $100,  the  principal.  Hence  the  rate  is  7  % .   Or, 

Since  the  interest  of  $100  for  2  yr.  at  1^  is  $2,  $14  is  as  many 
per  cent,  as  $2  is  contained  times  in  $14,  or  7^. 

At  whafc  rate  will 

2.  $300  gain  $60  in  4  yr.  ?    5.  $5  gain  $1  in  Zjr.  ? 

6.  $120  gain  $60  in  10  yr.  ? 

7.  $150doubleitselfinlOyr.? 


3.  $500  gain  $100  in  6  yr.  ? 

4.  $400  gain  $84  in  3  yrl  ? 


wjtJTT:Eir    MXEMCI8ES. 

681.  1.  At  what  rate  per  cent  will  $1600  gain  $280 
interest  in  2^  years  ? 

OPERATION. 

Int  of  $1600  at  1%  for  2^  yr.  =  $40.         Analysis.  —  Samt, 
$280  -^  $40  =  7  times  ;  1%  x  7=7^.     J^jjo.^"^  exercise*. 

/  At  what  rate  per  cent 

2.  Will  $2085  gain  $68.11  in  5  mo.  18  da.  ? 

3.  Will  $1500  gain  $252  in  2  yr.  4  mo.  24  da^ 

KutiE. — Divide  the  given  interest  by  the  interest  of  the 
givep  principal,  for  the  given  timey  at  1%. 

Formula.— Bate  =  Int.  -f-  iPrin.  xl%x  Time). 


INTBBEBT.  Wi 

'4  A  house  that  cost  114500  rents  for  11189^  What 
per  cent,  does  it  pay  on  the  inyestment  ? 

5.  At  what  rote  will  $1500  amount  to  $1684.50  in 
2yr.  ISda.? 

6.  At  what  rate  per  month  will  $2000  gain  $120  in 
90  da.? 

7.  A  man  invests  $15600,  which  gives  him  an  annual 
income  of  $1620.    What  rate  of  interest  does  he  receive^ 

8.  At  what  rate  per  annum  will  any  sum  double  itseli 
in  4,  6,  8,  and  10  years,  respectively? 

AX  \%,  any  sum  will  doable  iteelf  in  100  jr. ;  hence,  to  doable 
itself  in  4  yr.,  the  rate  will  be  as  many  times  1  %  as  4yr.  are  con- 
tained times  in  100  yr„  or  25%,  etc 

9.  At  what  rate  per  annum  will  any  sum  triple  itself 
in  2,  5,  7, 12,  and  20  years,  respectively  ? 

^T[o.  I  invest  $49500  in  a  business  that  pays  me  $297  a 
month.    What  annual  rate  of  interest  do  I  receive  ? 

11.  Which  is  the  better  investment,  and  how  much, 
one  of  $4200,  yielding  $168  semi-annually,  or  one  of 
$7500,  producing  $712^  annually? 

582*  principal,  interest,  and  rate  given,  to  find 
the  time* 

OJtAIs     JEXJBBCISJBS, 

1.  In  what  time  will  $200  gain  $56  at  1%  ? 

AwALTSis. — ^The  given  interest,  $«'56,  is  -fffffy  or  .28,  of  the  princl- 
pal,  $200 ;  therefore,  the  time  is  as  many  years  as  .07,  the  given 
rate,  is  contained  times  in  .28,  or  4  times.    Hence,  etc 

Or,  the  interest  of  $200  at  7%  for  1  yr.  is  $14 ;  therefore,  the 
time  is  as  many  years  as  $14  are  contained  times  in  the  given  inter- 
est,  $56,  or  4  years.    Hence,  etc 
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In  what  time  will       ,cf^.*  *Y 

2.  140  gain  $10  at  6%?^  |ft  6.  $1000  gain  $250  at  6%  ? 


6.  $5  gain  90  oents  at  6%  ? 

7.  150  gain  $1^  at  10^  ?X 


3.  $500  gain  $100  at  4^  r^ 

4.  $25  gain  $20  at  6^ ?/ 

WBITTJEN     JSXBBCiaES, 

683.  1.  In  what  time  will  $840  gain  $78.12  at^6^  ? 

OPERATION. 

1840 X. 06 =$50.40  Int.  for  1  yr.         Analysis.— Same  as  in 
|78.12-^$50.40=1.55.  the  oral  exercises.    (582.) 

I  yr.  X  1.55=1  yr.  6  mo.  18  da. 

In  what  time 

^.  Will  $175.12  gain  $6.43  at  6^? 

3.  Will  $1000  amount  to  $1500  at  ^%  ? 

BuLE. — Divide  the  given  interest  by  the  interest  of  the 
given  principal,  at  the  given  rate  for  1  year. 

Formula. — Time  =  Interest  -^  {Prin.  x  Rate). 

4.  In  what  time  will  $8750  gain  $1260  at  2%  a  month  ? 

5.  How  long  must  $1301. 64  be  on  interest  to  amount 
to  $1522.92  at  5^? 

6.  How  long  will  it  take  any  sum  of  money  to  double 
Itself  at  d%,  b%y  6%,  7^%,  and  lOjg,  respectively  ? 

At  100%,  any  gam  of  money  will  double  itself  in  1  year ;  henoe 
\o  doable  itself  at  10  %» it  will  require  as  many  years  as  10^  Is 
contained  times  in  100% ,  or  10  yr. 

7.  How  long  will  it  take  any  sum  to  triple  itself  at 
^%9  5^,  7%,  S%,  and  12^%,  respectively  ? 

8.  In  what  time  will  the  interest  of  $120,  at  S%,  equal 
the  principal  ?    Equal  half  the  principal  ?    Equal  tunce 

the  principal  ? 


0 
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COMPOUND   IISfTEREST. 

584.  Compound  Interest  is  interest  not  only  on 
the  principal,  but  on  the  interest  added  to  the  principal 
when  it  becomes  due. 

685.  1.  What  is  the  comp.  int.  of  $600  in  2  yr.  at  6%  i 

Analysis.  —The  simple  interest  of  |500  for  2  jr.  is  $60 ;  the  in- 
terest of  the  first  year's  interest,  $30,  for  the  second  year  is  $1.80, 
which,  added  to  $60,  gives  $61.80,  the  compound  interest.    Or, 

The  interest  of  $500  for  1  yr.  at  6%  is  $80,  and  the  amount  is 
$530,  which  is  the  principal  for  the  second  year ;  the  interest  of  $530 
for  1  yr.  at  6%  is  $31.80,  which  added  to  $530  gives  $561.80,  the 
final  amount;  and  deducting  $500,  the  original  principal,  gives 
$61.80,  the  compound  interest. 

What  is  the  compound  interest 

2.  Of  $600  for  2  yr.  at  5^  ?     4.  Of  $300  for  2  yr.  at  10^  f 

3.  Of  $100  for  2  yr.  at  1%  ?     5-  Of  $1000  for  2  yr.  at  b%  ? 
What  is  the  amount  at  compound  interest^ 

6.  Of  $800  for  2  yr.  at  5^?     8.  Of  $400  for  2  yr.  at  4^? 

7.  Of  $2000  for  2  yr.  at  10^?  9.  Of  $600  for  2  yr.  at  8jg? 

WBITTjEN     EXAMPZESm 

686.  1.  What  is  the  comp.  int.  of  $750  for  2  yr,  at  6^? 

Analysis. — Since  the  amount  is  1.06 
of  the  principal,  the  amount  at  the  end 
of  the  first  year  is  $795,  which  is  the 
principal  for  the  2d  year,  and  the  amount 
at  the  end  of  the  2d  year  is  $842.70. 
Hence,  by  subtracting  the  given  princi- 
pal, $750,  the  result  is  the  compound 
interest,  $92.70. 


OPERATION. 
$750  Prin.forl8tyr. 

1.06 

$795    Prin.foradyr. 
1.06 


$842.70    Total  amount. 

750. 


$92.70  Oompoimdint. 


^ 
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2.  What  will  $350  amt,  to  in  3  yr.  at  7%,  comp.  int.  ? 

3.  What  is  the  compound  int.  of  $1200  for  3  yr.  at  5^1 

BuLE. — ^L  Find  the  amount  of  the  given  principal  fat 
the  first  period  of  time  at  the  end  of  which  interest  is  due, 
and  make  it  the  principal  for  the  second  period. 

IL  Find  the  amount  of  this  principal  for  the  neoct  period; 
and  so  continue  till  the  end  of  the  given  time. 

in.  Subtract  the  given  principal  from  the  last  amount, 
and  the  remainder  will  be  the  compound  interest 

When  the  time  contains  months  and  dajs,  less  than  a  single 
period,  find  the  amoont  up  to  the  end  of  the  last  period,  and  com- 
pute the  simple  interest  upon  that  amount  for  the  remaining  months 
and  days,  which  add  to  find  the  total  amount. 

4.  What  will  $864.50  amount  to  in  4  yr.  at  S%,  oom- 
pound  interest  ? 

5.  What  is  the  compound  interest  of  $680  for  2  yr.  at 
7%,  interest  being  payable  semi-annually  ? 

6.  What  is  the  compound  interest  of  $460  for  1  yr. 
5  mo.  18  da.  at  6%,  interest  payable  quarterly  ? 

7.  What  will  be  the  amount  of  $1250  in  3  yr.  7  mo. 
18  da.  at  5^,  interest  being  semi-annual  ? 

8c  Find  the  compound  interest  of  $790  for  9  mo.  27  da. 
at  S%,  payable  quarterly. 

The  computation  of  compound  interest  may  be  abridged  by 
using  the  following  table. 

To  use  the  table,  multiply  the  given  principal  by  the  numb^  in 
the  table  corresponding  to  the  given  number  of  years  and  the  given 
rate.  If  the  interest  is  not  annual,  reduce  the  time  to  fieriods,  ^d 
the  rate  proportionally.  Thus,  2  yr.  6  mo.,  by  semi-annual  payments, 
at  7fo,  ifi  the  same  as  5  yr.  at  3^^;  and  1  yr.  9  mo.,  quarterly 
pajrmentB,  at  Sfo,  the  same  aa  7  yr.  at  2%. 
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.  Table  showing  the  amtof$ly  at  ^,  3,  ^,  4,  5,  6,  7, 
8,  9, 10, 11,  and  12%^  cmnpound  int.,  from  1  fd  SK)  ymrii 


Yre. 

Si  per  cent. 

8  per  cent. 

8|  per  cent. 

4  per  cent. 

6  per  cent. 

tf  per  cent. 

* 

1 

LbSfSOOO 

1.030000 

1.035000 

1.040000 

1.050d00 

1.060000 

2 

1.050625 

1.060900 

1.071225 

1.081600 

1.10B500 

1123600 

8 

1.076891 

1.092727 

1.108718 

1.124864 

1.157625 

1.191016 

4 

1103818 

1.125509 

1.147523 

1.169859 

1.215506 

1.262477 

5 

L131408 

1.159274 

1.187686 

1.216653 

1:27 6282 

1.338226 

6 

1.159693 

1.194052 

1.229255 

1.265819 

1.340096 

1.418519 

7 

1.188686 

1.229874 

1.272279 

1.315932 

1.407100 

1.503630 

8 

1.218403 

1.266770 

1.316809 

1.8685«9 

1.477455 

1.593848 

9 

1.248863 

1.304773 

1.362897 

1.423312 

1.551328 

1.689479 

10 

1.280085 

1.343916 

1.410599 

1.480244 

1.628896 

1.790848 

11 

1.312087 

1.384234 

1.459970 

1.539454 

1.710889 

1.898S9i^ 

13 

1.344889 

1.425761 

1.511069 

1.601032 

1 795866 

2.012197 

13 

1.878511 

1.468534 

1.563956 

1.665074 

1.885649 

2.182928 

14 

L412974 

1.512590 

1.618695 

1.781676 

1.979932 

2.860901 

15 

1.448298 

1.557967 

1.675349 

1.800944 

2.078938 

2396558 

16 

1.484506 

1.604706 

1.733986 

1.872981 

2.182875 

2.540352 

17 

1.521618 

1.652848 

1.794676 

1.947901 

2.292018 

2.692778 

18 

1.559659 

1.703433 

1.857489 

2.025817 

2.406619 

2.854339 

19 

1.598650 

1.753506 

1.922501 

2.106849 

2  526960 

3.025600 

20 

1.6386ie 

1.806111 

1.989789 

2.191123 

2;6S8298 

8.^07136 

Yrs. 

7  per  cent. 

1 
2 
8 
4 
6 

1.070000 
1.144900 
1.225043 
1.310796 
1.402552 

6 

7 

8 

9 

19 

1.500730 
1.605781 
1.718186 
1.838459 
1967i51 

11 
12 
13 
14 
15 

2.104852 
2.252192 
2.409845 
8.578534 
2.759031 

16 
17 
18 
19 
20 

2.952164 
3.158816 
3.379932 
a.616527 
38^9684. 

8  per  cent. 


1.080000 
1;!68400 
1.859712 
1.360489 
1.469328 

1.686874 
1.713824 
1.860930 
1.999005 
2.168925 

2.331639 
2.518170 
2.719624 
2.937194 
3.172169 

3.425943 
3.700018 
3.996019 
4.315701 
4.660957 . 


9  per  cent. 


1.090000 
1.188100 
1.295029 
1.411582 
1.538624 

1.677100 
1.828039 
1.992563 
2171893 
2.367364 

2.580426 
2.812665 
8.065805 
3.341727 
3.642482 

8.970306 
4.327633 
4.717120 
5141661 
5604411 


10  per  cent. 


1.100000 
1.210000 
1.331000 
1.464100 
1.610510 

1.771561 
U48717 
2.143589 
2.357948 
2.593742 

2853117 
3.138428 
8.452271 
3.797498 
4.177248 


11  per  cent. 


12  per  cent. 


1.110000 
1.232100 
1.367631 
1.518070 
1.685058 

1.870414 
2.076160 
^.304537 
2.558036 
a889420 

3.151757 
3.498460 
8.883279 
4.310440 

4.784688 


1.120000 
1.254400 
1.404908 
1.673519 
1.762849 

1.973822 
2.210681 
2.475963 
2.773078 
8.1€8S4a 

3.47854d 

3  8969711 

4  887111 
6.478565 


4.594973  5.310893 
5.064470  6.896091 
5.559917  tt.d'^S&V 


6.130392 
«;866040 


H2  PBBGENTAGE. 

9.  Find  bj  the  table  the  compound  interest  of  $950  for 
1  yr,  6  mo,  24  da^  at  10^,  interest  payable  quarterly. 

OPERATION. 

1  yr.  5  mo.  24  da.  =  5  quarters  of  a  year +2  mo.  24  da. 
10%  per  annum  =  2^%  per  quarter. 
Amount  for  5  yr.  at  2jt%  =  1.181408  of  principal. 
I960  X  1.131408  =  $1074.837,  amount  for  1  yr.  8  mo. 
Interest  of  $1074.837  for  2  mo.  24  da.  at  10%  =  $25,079. 
$1074837  +  $25,079  =  $1099.916,  total  amount, 
$1099.916  —  $950  =  $149,916,  compound  interest. 

10.  Find  the  amount^  at  compound  interest^  of  $749.25 
for  10  yr.  4  mo.,  at  7^,  interest  payable  semi-annuallj. 

11.  What  sum  placed  at  simple  interest  for  3  yr.  Iv  mo, 
18  da.,  at  7%,  will  amount  to  the  same  as  $1500  pl^d  at 
compound  interest  for  the  same  time,  and  at  the  same 
rate,  payable  semi-annually? 

12.  At  S%,  interest  compounded  quarterly,  how  niuch 
will  $850  amount  to  in  1  yr.  10  mo.  20  da.  ? 

13.  What  will  $500  amount  to  in  20  yr.  at  7^  comp.  int.? 

14.  A  father  at  his  death  left  $12500  for  the  benefit  of 
his  only  son,  14  yr.  8  mo.  12  da.  old,  the  money  to  be  paid 
him  when  be  should  be  21  years  of  age,  with  Q%  interest 
compounded  semi-annually.    What  did  he  receive  ? 

Al^NUAL   INTEEEST. 

588.  Annual  Interest  is  interest  on  the  principal 
and  on  each  year's  interest  remaining  unpaid,  but  so 
computed  as  not  to  increase  the  original  principal 

It  is  allowed  in  the  case  of  promissory  notes  and  other  contracts 
which  contain  the  words,  **  with  interest  payable  annually,"  or  with 
''oompoond  interest."    In  such  cases,  the  interest  is  not  oompouDdftd 
beyond  the  second  ^ear. 


IKTBBEST.  813 

WniTTJSN     EXMBCISES . 

589*  1.  Find  the  annual  interest  and  amount  of  18000 
for  5  yr.,  at  Q%  per  annum. 

OPERATION.  Analysis.— The  in- 

Int.  of  $8000  for  5  yr.  at  6^=12400.     terest  on  |8000  for  1 

"  "  $480  for  10  yr.  at  6^  =  $288.  ^'  **  ^^^  ^*  ^^*  ^^ 
I2400+|288=$2688,  Annual  int.  %\fiJteS?Srtha 
$8000 +  $2688=110688,  Amount.  fi„t  year,  remaining 

unpaid,  draws  interest 
for  4  yr. ;  that  for  the  second  year,  for  3  yr. ;  that  for  the  third  year, 
for  i  yr.;  and  that  for  the  fourth  year,  for  1  yr.,  the  sum  of  which 
is  equal  to  the  interest  of  $480  for  4  yr.  +  3  yr» + 2  yr.  + 1  yr,=:  10  yr.  j 
and  the  interest  of  $480  at  6%  for  10  yr.  is  $288.  Hence  the  total 
amount  of  interest  is  $2400  +  $288,  or  $2688»  and  the  amt.  is  $10688. 

2.  What  is  the  annual  interest  of  $1500  for  4  yr.  at  1%  ? 

'RjTLE.-^Campute  the  interest  on  the  prineipcU  for  the 
given  time  and  rate,  to  which  add  the  interest  on  e&ch 
yearns  interest  for  the  time  it  has  remained  unpaid. 

To  obtain  the  latter^  when  the  interest  has  remained 
unpaid  for  a  number  of  years,  multiply  the  interest  for 
one  year  by  the  product  of  the  number  of  years  and  half 
that  number  diminished  by  one. 

Thus,  if  the  time  \a  9  yr.,  the  interest  for  1  yr.  should  he  multi- 
plied hy  9  X  (9  —  1)  -*-  2,  or  9  x  4  =  36.  Since  the  interest  for 
the  first  year  draws  8  years'  interest,  that  for  the  second  year  7 
years'  interest,  etc.,  and  the  sum  of  the  series  8+7  +  6  +  5+4+8+2 
+  lis36. 

3.  What  will  $3500  amt.  to  in  10  yr.,  annual  int.,  at  %%} 

4.  What  is  the  difference  between  the  annual  interest 
ftnd  the  compound  interest  of  $2500  for  6  yr.  at  ^%  ? 

5.  Find  the  amt.  of  $675,  at  8^  annual  tttfc,,  lot  ^\T^* 

U 


814  PBROBNTAaE. 

6.     $800.  Macon,  June  15,  1872.  ^ 

Four  years  after  date,  for  value  received,  I  promise  to  pay 
Robert  E.  Park,  or  order,  eight  hundred  dollars,  with  in- 
terest at  seven  per  cent,  payable  annually. 

J.  W.  BUEKB. 

What  amount  is  due  on  this  note  at  maturity,  no  in- 
terest having  been  paid  ? 

PARTIAL   PAYMENTS. 

500*  Ikirtial  Payments  are  p8.7ments  in  part  of 
the  amount  of  a  note^  bond,  or  other  obligation. 

591*  Indorsements  are  the  acknowledgment  o{ 
such  payments,  written  on  the  back  of  the  note,  bond, 
etc,  stating  the  time  and  amount  of  the  same. 

599*  A  Pr€imiss9vy  Nate  is  a  written  promise  to 
pay  a  certain  9um  of  money,  on  Remand  or  t^t  a  specified 
time. 

693.  The  Maker  or  JDrati^er  of  the  note  ia  the 
person  who  signs  it.  * 

594.  The  JP^yee  is  the  person  to  whom,  ox  to 

whose  order,  the  money  is  paid. 

595.  An  Ind?orser  is  &•  person  who,  by  signing 
his  name  on  the  back  of  the  note,  makes  hitnself  lespon- 
fiible  for  its  payment 

596.  The  Face  of  a  note  is  the  sum  of  money  made 
payable  by  the  note. 

597.  A  JVegotiable  Note  is  one  made  payable  to 
bearer,  or  to  any  person's  order.  When  so  made,  it  can 
be^  Bold  01  transferred. 
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WMITXEN    BXJEBCI8JE8. 

L     $800.  New  YoBK,  Jan.  1st,  1874. 

One  year  after  date,  I  promise  to  pay  Caleb  BfitloWf  Of 
order,  eight  hundred  doUars,  for  valvs  received^  with  in* 
ierest.  James  Dunlap. 

Indorsed  as  follows  :  April  1,  1874,  $10 ;  Jaly  1, 1874, 
)35;  Nov.  1, 1874,  $100.    What  was  there  due  Jan.  1,1875! 

Analysis.— The  interest  of  $800  for  3  mo.,  from  Jan.  1  to  April  1, 
at  7%,*  is  $14;  am't,  $814.  Since  the  payment  is  less  than  the  in- 
terest, it  cannot  be  deducted  for  »new  principal  without  com- 
pounding the  int.,  which  is  illegal ; .  hence,  find  the  int.  of  $800  to 
the  time  of  the  next  payment,  8  mo.,  which  is  $14,  and  the  amt.  to 
that  time,  $828,  &om  which  deduct  the  sum  of  the  two  payments^ 
or  $45,  leaving  $783,  a  new  principal.  The  int.  of  $788  for  4  mo., 
to  Nov.  l,is  $18.27;  amt.,  $801.27;  from  which  deduct  the  third 
paymenx,  $100,  leaving  $701.27,  the  next  principal,  the  ami  of 
which  for  2  mo.«  to  Jan.  1, 1874,  is  $709.45,  sum  due  at  that  time. 

Principle. — The  principal  must  not  be  increased  by  the 
addition  of  interest  due  at  the  time  of  any  payment,  so  as 
to  compound  the  interest 

Upon  this  principle  is  based  the  rule  prescribed  by  th© 
Supreme  Court  of  the  United  States : 

U.  S.  EuLE. — ^I. .  Find  the  amount  of  the  given  prind- 
pal  to  the  time  of  the  first  payment^  and  if  this  payment 
equals  or  exceeds  the  interest  then  due,  subtract  it  from  th$ 
amt.  obtained,  and  treat  the  remainder  as  a  new  principal. 

IL  If  the  interest  exceed  the  payment,  find  the  amouni 
of  the  same  principal  to  a  time  when  the  sum  of  the  pay* 
menta  equals  or  eoaceeds  the  interest  then  due,  and  suitraci 
the  sum  of  the  payments  from  that  amount. 

Hi.  Proceed  in  the  same  manner  with  the  remainin§ 
payments. 


*  At  the  date  oftheae  payments  the  legal  rate  oi  VjilfiaceB.^.Vsi.'^^.X,  ^«ro^   •• 
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$500.  Philadelphia,  Feb.  1,  1875. 

2.  Three  monChs  after  date,  I  prmnise  to  pay  to  J.  B 
lAppincott  £  Cto.,  or  order,  five  hundred  dollars,  taitk 
interest,  without  defalcation.     Value  received. 

Jakes  Moneob. 

Indorsed  as  follows:  May  1,  1875,  $40 ;  Nov.  14,  1875,, 
$8;  April  1,  1876,  $18;  May  1,  1876,  $30.  What  was 
due  Sept  16,  1876  ? 

OFEIIATI09. 

PWse  of  note,  or  principal $500.00 

InteresttoMajl,  1875,3mo.,at  6% 7.50 

Amount 507.50 

Payment,  to  be  sabtracted 40.00 

2d  principal 467.50 

Int.  of  $467.50  to  Nov.  14, 1875,  6  mo.  13  da.  .    .    $15.04 

Int.  of  $467.50  to  April  1, 1876, 4  mo.  17  da.    .    -      10.67        35.71 

Amount ^3.21 

Sum  of  payments,  to  be  subtracted 26.00 

3dprindpal 467.21 

Int.  to  May  1, 1876, 1  ma 2.84 

Amount 469.55 

Payment,  to  be  subtracted 30.00 

4th  principal 439.55 

iBt.  to  Sept.  16, 1876,  4  mo.  15  da. 9.89 

Amount  due $449.44 

3.  What  was  the  amount  due  October  25, 1873,  npon  t 
note  for  $1500,  dated  New  Orleans,  April  1,  1872,  and 
on  which  the  following  payments  were  endorsed  :  Jnne  5, 
1872,  $300  ;  Oct.  16, 1872,  $37.75  ;  May  1, 1873,  $97.25; 

Aug.  6,  1873,  $495,  at  5%  interest  ? 


J 
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f700.  Detroit.  Nov.  1, 1873. 

4. .  On  demand^  I  promise  to  pay  Charles  Smith,  or 
order,  seven,  hundred  dollars,  with  7%  interest.  Value  re- 
ceived. Abraham  Isaacs. 

Indorsed  as  follows  :  Dec.  5, 1873,  $76  ;  Jan.  10,  1874, 
♦350 ;  April  11,  1874,  $11.25 ;  May  15,  1874,  $250. 
WTiat  was  due  Sept.  1,  1874  ? 


$497t^.  Chicago,  Mar,  15, 1874. 

5.  Three  months  after  date^  we  promise  to  pay  James 
Kelly,  or  order ^  four  hundred  and  ninety  seven  -^  dollars, 
with  interest  at  6%,     Value  received, 

Browk,  Nichols  &  Co. 

Indorsed  as  follows:  Nov.  3,  1874,  $57.50;  June  15, 
1875,  $22.25 ;  Aug.  1,  1875,  $125 ;  Sept.  15,  1875,  $175. 
What  was  due  Jan.  1,  1876  ? 

598;  The  following  method  of  computation  is  often 
used  by  merchants  in  the  settlement  of  notes  and  of  in- 
terest accounts  running  a  year  or  less ;  hence  called  the 
Mercantile  Eule  : 

I.  JPind  the  amount  of  the  note  or  debt  from  its  date 
to  the  time  of  settlement 

n.  Mnd  the  amount  of  each  payment  from  its  date 
to  the  t%me  of  settlement, 

in.  Subtract  the  sum  of  the  amounts  of  payments  from 
the  amount  of  the  note  or  debt. 

An  accnrate  application  of  this  rnle  requires  that  Uie  time  should  he  reduced 
to  dayB^  and  that  tiie  interest  shonid  he  compnted  hy  the  rale  for  days  (574). 

For  the  Vermont  State  method  of  computation,  and  also  of  assesBlns  tazes^ 
fee  pages  491-496. 
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1.  On  a  note  for  $600  at  7%,  dated  Feb.  16, 1874,^wei» 
the  following  indorsements:  March  25, 1874  ^^^^l  June 
1, 1874,  $75  ;  Oct  10, 1874.  $100.  What  waa  due  Dec.  31, 
1874  ? 

OPERATION. 

Am't  of  $600  from  Feb.   15  to  Dec.  81,  819  da.,  $636.71 

$150    «     Mar.  25  "         «      281  da..    $158.08 
$75    "     June    1  "         "      213  da.,        78.06 
«     "  $100    "     Oct,    10  "         ••        82  da.,      101.57        837.71 

Balance  doe  Dec.  31,  1874,  $299.00 

2.  A  note  for  $950,  dated  Jan.  25,  1876,  payable  in 
0  mo.,  at  7%  interest,  had  the  following  indorsements : 
March  2,  1876,  $225 ;  May  5,  1876,  $174.19 ;  June  29, 
1876,  $187.50  ;  Attg.  1,  1876,  $79.15.  What  was  the 
balance  due  at  the  time  of  its  maturity  ? 

3.  Payments  were  made  on  a  debt  of  $1750,  due  April  5, 
1875,  as  follows :  May  10,  1875,  $190 ;  July  1,  1875, 
$230  ;  Aug.  5,  1875,  $645 ;  Oct.  1,  1875,  $372.  What 
was  due  Dec.  31,  1875,  interest  at  6%  f 

DISCOUI^T. 

599.  Discount  is  a  certain  i>er  cent,  deducted  from 
the  price-list  of  goods,  or  an  allowance  made  for  the  pay* 
ment  of  a  debt  or  other  obligation  before  it  is  due. 

600.  The  Present  Worth  of  a  debt  payable  at  a 
future  time  without  interest,  is  such  a  sum  as,  being  put 
at  legal  interest,  will  amount  to  the  debt  when  it  becomes 
due. 

601.  The  2W«6  IK^cot^nf  is  the  difference  between 
the  whole  debt  and  the  present  worth. 
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603.  1.  What  is  the  present  worth  of  a  debt  of  |224> 
to  be  paid  in  2  yr.,  at  6^  ? 

ANALYSIS.— Since  in  2  jr.,  at  6%,  the  int.  is  .12  of  the  piindpal, 
the  anat.  is  1.12  oi  it;  therefore,  $224,  the  debt, is  1.12,  or |U  of 
the  present  worth,  and  |JJ,  or  the  present  worth  itself,  is  $200. 
Or,  since  $1.1^  is  the  amt.  of  $1,  $224  is  the  amt.  of  as  many  doi- 
lars  as  $1.12  is  contamed  times  in  $224,  or  $200.    (578.) 

What  is  the  present  worth 

2.  Of  $815,  due  in  10  mo.,  at  ^%  ? 

8.  Of  $570,  due  in  2  yr.,  at  1%  ? 

4.  Of  $408,  due  in  3  mo.,  at  8^  ? 

5.  Of  $51,  due  in  4  mo.,  at  %%  ? 

6.  Of  $440,  due  in  2  yr.,  at  5^  ? 
^nd  the  true  discount  at  6^, 

7.  Of  $1019,  due  in  3  mo.  24  da. 

8.  Of  $102.20,  due  in  4  mo.  12  da. 

9.  Of  *5035,  due  in  I  mo.  12  da. 

608.  1.  What  are  the  present  worth  and  the  true  jUb* 
ftount,  of  t3i62.95,  payable  in  7  mo.  12  da.,  at  Q%  f 

OFEBATIOK. 

Amt.  of  $1,  for  7  mo.  12  da.,  at  6%  =  $1,037. 
$362.95  -^  $1,037  =  350  times. 
$1  X  350  =  $350,  Present  Worth. 
$362.95  —  $350  =  $12.95,  True  Discount 

Analysis. — Since  the  amount  of  $1  for  7  mo.  12  da.  at  6%  if 
$1,037  (579),  $362.95  is  the  amoont  of  as  many  dollars  as  $1,037 
la  contained  times  in  $862.95,  or  350  times.  Bence  the  present 
uoHhU  $850;  and  the  true  dieeaunt  ia  $862.95- $350^ ok  ^\2>Si^« 
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2.  What  is,  the  present  worth  of  a  debt  of  $287. 75  to  be 
paid  in  3  mo.  18  da.  at  7^  ? 

3.  What  is  the  true  discount  on  a  debt  of  12202.90  due 
in  8  ma  12  da.  at  1!%  ? 

Bulk — L  Divide  the  debt  ly  the  amount  of  $1  far  the 
qiven  rate  and  time,  and  the  quotient  is  the  present  worth. 
?  n.  Subtract  the  present  worth  from  the  debt,  and  the 
remainder  is  the  true  discount. 

PoEMUUL — Present  Worth  =:  Debt  -j-  Amt.  of  $!• 

Hence  the  present  worth  is  the  principal  of  which  the  tme  dis* 
eount  is  the  interest,  and  the  whole  debt  the  amount, 

4.  Bought  a  house  and  lot  for  $19500  cash^  and  sold 
them  for  $22000,  payable  one-fourth  in  cash  and  the 
remainder  in  1 3rr.  6  mo.  How  much  ready  money  did  I 
gain,  computing  discount  at  6^  ? 

5.  A  merchant  buys  goods  for  $4200  on  4  mo.  credit, 
but  is  offered  a  discount  of  3%  for  cash.  If  money  is 
worth  i%  a  month,  what  is  the  difference  ? 

6.  Bought  a  bill  of  lumber  amounting  to  $3500,  on 
6  mo.  credit ;  2  months  afterward  paid  on  account  $1500, 
and  1  month  later,  $1000.  Find  the  present  worth  of 
the  balance,  at  the  time  of  the  second  payment,  int.  at  7%* 

7.  A  merchant  holds  two  notes,  one  for  $356.25  due 
Dec.  1, 1875,  and  the  other  for  $497.50,  due  Feb.  1, 1876. 
What  would  be  due  him  in  cash  on  both  notes  Sept  15, 
1875,  at  6^  ? 

'    8.  A  bookseller  bought  books,  worth  $300,  at  retail 
prices,  getting  a  discount  of  33-^^ ;  he  sold  them  at  the 
retail  prices,  on  6  mo.  time :  money  being  worth  6^,  what 
per  cent  proM  did  he  make? 
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9.  A  speculator  bought  23&  bales  of  cotton^  eaxjh  bale 
^ntaining  470  Ib.^  at  11|  cents  a  pounds  on  a  credit  of 
9  mo.  He  at  once  sold  the  cotton  for  113000  cash,  and 
paid  the  pres.  worth  of  the  debt  at  ^%,   What  was  his  gain  ? 

10.  Which  is  the  more  profitable,  to  buy  flour  at  $8. 75  a 
barrel  on  6  mo.  credit,  or  at  $8.60  on  2  mo.,  money  being 
worth  7^  ? 

11.  A  person  sold  goods  to  the  amount  of  13750, 15^ 
payable  in  cash,  25^  in  3  mo.,  20%  in  4  mo.,  and  the  re- 
mainder in  6  mo.  What  ready  money  would  discharge 
the  whole  debt,  money  being  worth  6%  ? 

BANK   DISCOUNT. 

604.  A  Sank  is  a  corporation  chartered  by  law  for 
the  safe-keeping  and  loaning  of  money,  or  the  issuing  of 
bills  for  circulation  as  money. 

605.  Bank  Bills  or  Notes  are  promissory  notes 

issued  .by  banks,  and  payable  on  demand. 

A  luLtik  which  kenes  notes  to  circulate  as  money  is  caUed  a  Bcmk 
of  Issue  ;  one  which  lends  money  by  disconnting  notes,  a  Bank  of 
IHlcount ;  and  one  which  takes  charge  of  money  belonging  to  other 
parties,  called  depositors,  a  Savings  Bank,  or  Bank  of  Deposit, 
Some  hanks  perform  two  and  others  all  of  these  duties. 

606.  Bank  Discount  is  a  deduction  made  for 
interest  in  adyancing  money  upon  a  note  not  due,  or  pay- 
ment by  a  borrower,  in  adyance,  of  interest  upon  money 
loaned  to  him.  It  is  equal  to  the  interest  at  the  given 
rate  for  the  given  time  (including  the  days  of  grace)  on 
the  whole  sum  specified  to  be  paid. 

607.  Bays  of  Grace  are  the  three  days  allowed 
by  law  for  the  payment  of  a  note  after  the  expiration  of 
the  time  specified  in  the  note.  They  are  counted  in  by 
bankers  in  discounting  notes. 
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608.  The  Maturity  of  a  note  is  the  expiration  oi 
the  whole  time,  including  the  days  of  gracei 

609.  The  Term  of  XHscount  is  the  time  from  the 
discount  of  a  note  to  its  maturity. 

610.  A  Bank  Cheek  is  a  writtw  order  for  mon^ 
by  a  depositor,  upon  a  bank. 

611«  The  Proceeds,  or  Avails  of  a  note  is  the 
sum  receired  for  it  when  discounted,  that  is,  the  fisu^  of 
the  note  less  the  discount. 

'  613.  A  Protest  is  a  formal  declaration  in  writing, 
made  by  a  Notary-Public,  at  the  request  of  the  holder  of 
a  notoi  to  give  legal  notioe  to  the  mak^r  and  the  indCMraers 
of  its  non-payment. 

1.  The  failure  to  protest  a  Dote  on  the  third  day  of  grace  r^easei 
the  indOTsera  flom  all  obllgalion  to  pfeiy  it. 

2.  If  the  third  day  of  grace  or  the  matarity  df  a  note  occurs  6k 
8anday»  or  a  legal  holiday,  it  must  be  paid  (m  the  day  preyiovs. 

S.  The  transaction  of  borrowing  money  at  a  bank  is  conducted 
as  follows :  The  borrower  presents  a  note,  either  made  or  indorsed 
by  himself,  payable  at  a  specified  time,  and  receives  for  it  a  sum 
equal  to  the  face  less  the  interest  for  the  time  it  has  to  ran,  in- 
eluding  the  days  of  prrace.  A  note  for  discount  aft  a  bank  must  be 
made  payable  to  the  order  of  some  peifKni,  by  whom  ft  must  bo 
indorsed.  When  the  note  bears  interest,  the  diseoont  is  eompated 
on  its  face  plus  the  interest  for  the  time  it  has  to  run. 

613.  Bank  diiscount  being  Biinjde  interest,  the  foUom 
iig  are  corresponding  terms : 
The  Fa4^e  of  the  Note  is  the  principaiL 
The  Term  of  Discount  is  the  time. 
The  Sank  Discount  is  the  interest 
The  Proceeds  is  the  principal  hss  ike  iniermL 


614.  To  find  tbe  bank  discount  and  proceeds  of 
andte, 

1.  What  is  the  bank  discount  an  a  note  for  $2000  due 
in  2  mo.  15  da.  at  %%,  and  the  proceeds  P 

AirAii^B.— A^r  adding  8  da.,  the  time  is  3  mo.  18  da. ;  the  in- 
teiest  to  which  at  6%  ib  .013  of  the  principal ;  .018  of  $2000  is  $26^ 
•the  lank  discount,  and  $2000  —  $26  equals  $1974,  or  the  proceeds. 

What  are  the  hank  discount  and  the  proe$eds  of  a  note 

2.  Of  $80  for  5  mo.  27  da.,  at  7^  ? 
a  Of  $100  for  2  mo.  21  da.,  at  Q%  ? 

4.  Of  $200  for  8  mo.  9  da.,  at  7%  ? 

5.  Of  $150  for  4  mo.  21  da.,  at  5^  ? 

6.  Of  $100  for  30  da.,  at  6^  ? 

WMITTJBN     BXMMOI8B8. 

615.  1.  Required  the  bank  discount  and  proceeds  ot 
a  note  for  $1250  due  in  90  days,  at  ^1%. 

OPERATION. 

^^-^  X  93  =  $22.32,  Bank  Discount. 
$1250  —  $22.29  =  $1227.71,  Proceeds. 

Akaltsis.— The  interest  of  $1250  for  93  da.,  at  7%,  reckoninijf 
865  da.  to  the  year,  is  $22.29,  which  is  the  hank  dUeownt.  If  360  da. 
are  reckoned  to  the  year,  the  bank  disc't  is  $22,604.  Deducting  the 
bank  disc't  from  the  face  of  the  note,  the  remainder  is  the  proceeds, 

EuLE.^-1.  Compute  the  interest  on  the  face  of  the  note 
(or  if  it  bears  interest,  on  its  amount  at  maturity),  for 
three  days  more  than  the  specified  time,  and  the  result  is 
the  hank  discount, 

II.  Subtract  the  discount  from  the  face  of  the  note,  or 
its  amount  at  maturity,  and  the  remainder  is  tfce  ^pr^fi^*^* 


«  ^^ 
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2.  What  is  the  bank  discount,  and  wh^rt  is  the  pr<v 
ceeds  of  a  note  for  $597.50,  due  in  60  da.>  at  6^  ? 

3.  What  will  be  the  proceeds  of  a  note  for  $1615,  due 
in  90  da.  with  interest  at  7^,  discounted  at  the  Nassau 
Bank  in  New  York  ? 

4.  Sold  a  farm,  containing  173  A.  95  P.,  for  $62^  an 
acre,  and  received  payment  as  follows  :  $2000  cash,  and 
the  balance  in  a  note  payable  in  5  mo.  18  da.  at  11%  inter- 
est, which  wafl  discounted  at  a  bank.  How  much  ready 
money  did  the  farm  bring  ? 

Find  the  date  of  maturity,  the  term  of  discount,  and 
the  proceeds  of  the  following  : 

$957-^.  Chicago,  July  27, 1875. 

5.  Three  months  after  date,  I  promise  to  pay  to  the 
order  of  D.  L.  Moody,  nine  hundred  fifty-seven  and  -^ 
dollars,  for  value  received. 

♦Discounted  Aug.  10,  at  8%,        William  Thomsok. 

$916^^.  San  Francisco,  Feb.  5, 1874. 

6.  Two  months  after  date,  we  jointly  and  severally 
agree  to  pay  0.  H.  Thomas,  or  order,  nine  hundred  six- 
teen and  -^  dollars  with  interest  at  8^,  value  received. 

Discounted  at  Marine  Bank,  James  Babke& 

Feb.  21,  at  lOjg.  George  Childs. 

^1315-^.  New  York,  May  1.  1875. 

7.  Ninety  days  after  date,  I  promise  to  pay  to  the 
order  of  Ivison,  Blakeman,  Taylor  &  Co.,  one  thousand 
three  hundred  fifteen  and  -^  dollars,  for  value  received. 

Discounted  May  15,  at  11%.  William  Hewson. 

*■  Banks  nBnally  count  the  actnal  number  of  d<^/8  in  the  given  time,  and 
StfSdnjrBtothejeai, 
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•1250.  BosTOir,  June  12,  1876. 

8.  Six  months  after  date^  I  promise  to  pay  Knight, 
Adams  &  Go.;  or  order,  twelve  hundred  fifty  dollars,  toith 
interest  at  6  per  cent.,  yalae  leoeiyed. 

Discounted  at  a  broker's,  S.  B.  Bbowit. 

Nov.  15,  at  6%. 

616.  The  proceeds  and  time  lif  a  note  giTen,  to 
tnd  the  &ce. 

1.  For  what  sum  must  a  note  be  drawn,  at  2  mo.  15  dai, 
at  6^,  so  that  the  proceeds  when  discounted  may  be  $987  ? 

Analysis. — ^The  bank  discount  fbr  2  mo.  18  da.  at  0%  is  .018  of 
the  face  of  the  note,  and  the  proceeds  must  therefore  be  1  ^  .018^ 
or  .987  of  the  face ;  and  if  .987  of  the  &ce  is  $987,  the  wlude  face 
«f  the  note  is  $1000. 

Bequired  the  face  of  a  note,  so  that  the  proceeds  majbe 

2.  $972,  for  4  mo.  21  da.  at  1%. 
_  3.  $194,  for  5  mo.  27  da.  at  6^. 

4.  $97.60,  for  3  mo.  15  da.  at  %%. 

5.  $980,  for  4  mo.  21  da.  at  b%. 

6.  $184,  for  9  mo.  15  da.  at  10^. 

WMITTBN   MXJSMCISJBa. 

617.  1.  What  must  be  the  face  of  a  note  at  9  mow 
87  da.,  interest  8%,  so  that  the  proceeds  may  be  $448  ? 

OPERATION. 

The  bank  discount  of  $1  for  10  mo.  at  S%  is  $.066|w 
The  proceeds  of  $1  =  $1  —  $.066|  or  $.933f 
Hence  $448  -^  .933|  =  $480,  the  face  of  the  note. 

2.  What  is  the  face  of  a  note  at  30  da.,  the  proceeds  ot 
rhichj  when  discounted  at  bank,  at  7^,  are  $1425  ? 
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lEiTrLE.-^Divide  the  given  proceeds  by  the  proceeds  of  $1 
for  the  tiine  and  rate  given;  the  quotient  is  the  face  of 
the  note. 


FoBHULA. — Face  =  Proceeds  -^  (1  —  Bate  x  Time). 

3.  Find  the  face  of  a  3  mo.  note  the  proceeds  of  which, 
8isconnted  at  2%  a  months  is  $675. 

4.  The  proceeds  of  a  note  are  $1915.75,  the  time  3  mo., 
and  the  rate  of  interest  7% ;  what  is  the  face  of  the  note  ? 

5.  Bought  merchandise  for  $2250,  cash ;  for  what  sum 
must  I  draw  my  note  at  3  mo.,  so  as  to  obtain  that  sum 
at  the  bank,  interest  at  7%  ? 

6.  The  avails  of  a  3  months  note,  when  discounted  at 
7^%,  were  $315,23 ;  what  was  the  face  of  the  note? 

7.  For  what  sum  must  a  note  dated  April  5,  for  90  da., 
be  drawn,  so  that  when  discounted  at  7%,  on  April  21, 
the  proceeds  may  be  $650  ? 

8.  For  how  much  must  I  draw  my  note  at  90  da.,  in 
order  that  when  discounted  at  a  bank,  at  7%,  its  avadls 
will  pay  for  137f  yd.  of  cloth  at  $2|  a  yard  ? 

SAVINGS-BANK   ACCOUNTS. 

618,  A  SavingS'Bank  is  designed  chiefly  to  ac- 
commodate depositors  of  small  sums  of  money. 

Interest  is  allowed  semi-annually  on  all  sums  that  have  been  ov 
deposit  for  a  certain  time,  if  not  drawn  out  before  tbe  regfular  daj 
of  paying  interest — generally  on  the  Ist  of  January  and  of  July. 

Savings-banks  generally  allow  interest  only  from  the  commence, 
ment  of  each  quarter;  but  in  some  banks  money  deposited  pre. 
vioos  to  the  1st  day  of  any  month  draws  interest  from  that  date  to 
;he  day  of  declaring  interest  dividends,  provided  it  has  not  bees 
ixreviously  withdrawn. 
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619,  1.  A  person  had  on  deposit  Jan.  1^  1874,  $150. 
His  subsequent  deposits  were,  Feb.  3,  135 ;  March  29, 
|20;  April  10,  943  ;  May  15,  $26.  His  drafts  during  th# 
same  time  were,  Jan.  15,  $50;  Feb.  27,  $15  ;  April  19^ 
H5l     What  interest  was  due  July  Ist,  at  6^  ? 


. 

OPERATION. 

Data  of 

BiJanoe 

SmaOeat  Bal. 

InieT68t 

Smallest  BaL 

Interest  for 

Int  paym'ts. 

Istofmontli. 

dnrtDg  mo. 

for  1  month. 

dar*g  Q^rter. 

1  Quarter. 

JiLN-    1 

$150 

Feb.    1 

100 

$100 

$.50 

Mar.    1 

120 

100 

.50 

Ant.  1 

140 

120 

.60 

$100 

$1JM) 

May    1 

138 

138 

.60 

Jone  1 

164 

188 

.69 

July  1 

164 

164 

.82 

188 

2.07 

$3.80  $8.57 

Balance  doe,  with  int.  by  monJtMy  periods,  $167.80. 
*'     "     "  qxtarterly     "       $167.57. 

Analysis. — At  the  end  of  January,  the  balance  dne  is  $100,  which 
having  been  on  deposit  for  the  month,  draws  interest  for  1  mo. ;  at 
the  end  of  Febroaxy,  the  balance  is  $120 ;  but  the  tnudUit  iaianee 
during  the  month  is  f  100 ;  hence  interest  is  allowed  only  on  that 
sum.  The  same  principle  applies  to  the  other  balances.  If  only 
quarterly  periods  of  interest  are  allowed,  the  interest  is  calculated 
kt  the  end  of  each  quarter  on  the  smallest  balance  during  the  quar- 
ter, or,  in  this  case,  on  $100,  April  1,  and  $138,  July  1. 

2.  Find  the  balance,  due  July  1,  on  the  following 
account :  Deposits^  Jan.  15,  $175  ;  April  10,  $60 ;  May  31, 
$110.  Drafts,  March  5,  $75  ;  May  1,  $35 ;  June  10,  $50. 
Interest  at  6%,  from  the  1st  day  of  each  month. 
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3.  A  person  deposits  in  a  savings-bank  the  following 
sums  :  Jan.  1,  $350  ;  Feb.  5,  1150 ;  March  15,  $75  ; 
May  10,  $30  ;  June  15>  $100;  During  the  same  time  he 
draws,  Jan.  15,  $150 ;  Feb.  10,  $200 ;  March  31,  $60 ; 
June  1,  $75.  What  interest  at  6^  payable  from  the  1st 
of  each  month,  must  be  added  to  the  account  July  1  ? 

4.  Balance  the  following,  Jan.  1, 1875  :  Balance  due  to 
Margaret  Brown,  July  1, 1874,  $275.  Deposits  received 
as  follows :  Aug.  1,  $125 ;  Sept.  15,  $57  ;  Oct.  10,  $350. 
Drafts  paid :  July  15,  $100 ;  Sept.  1,  $150 ;  Nov. .  15, 
$68  ;  Dec.  15,  $125.  Interest  at  6%,  from  the  Ist  of  each 
quarter,  July  1  and  Oct.  1. 

Bulb. — At  the  end  df  each  term  compute  tits  interest  for 
the  term  on  the  smallest  balance  on  deposit  at  any  tims 
during  the  quarter  ;  and  at  tlie  end  of  each  period  of  six. 
months  add  to  the  balance  of  principal  the  whole  amount  (tf' 
interest  due,  and  the  sum  will  be  the  principal  at  the  com" 
mencement  of  the  next  six  months. 

5.  How  much  was  due  Jan.  1,  1876,  on  the  following 
account^  allowing  interest,  computed  from  the  1st  of  each 
quarter,  Jan.  1  to  July  1^  at  6%  pei^  annum  ? 

2)r,  Greenwich  Savings  Bakk,  in  oMs^.  wftA  Mabt  Williams.  Or, 


1874. 

1874. 

Jan.  1 

To  Cash 

$186 

tX) 

Sept.  15 

By  Check 

^79 

00 

Mar.  17 

u           <• 

25 

00 

1875. 

Au^.  1 

«i   «( 

87 

50 

Jan.  20 

ft   « 

87 

50 

1875. 

Mar.  8 

<>   «< 

50 

oe 

Jane  11 

*t        (I 

150 

00 

■ 

. 

Nov.  17 

it         it 

72 

00 

1 

1 

■ . 

r  * 
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620.         SYNOPSIS   FOB  EEVIEW. 


f  1   Befg  \  ^'  "^^*^^*  ^'  Principal.  8.  JRnti 
'■  t  4  u4wai.    5.  Legal  Int.    6,  {T^ry 

2.  Corresponding  Elements. 

3.  L  Prindjile.    2.  fiule,  I,  n,  HL 
4  B^latioiis  liet^eea  Time  K  n  m  nr 

'  and  Interest.  ^  1.  «,  HI,  W. 

5.  569.    Rule,  1, 11,  III,  IV. 

6.  6%  Method.  I  J-  ^^^'^'«- 

(2.  Bvile. 

7.  Accurate  Interest.    Rule. 

f576.  l.Eule.  2,  Formula 
57^,  1.  J^uU.  2.  mftmula 
580,  1.  Bvle,  2.  Farmulo, 
582.   i  J?{/2^.  2.  Farmvk^ 
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10.  Intebbst.  <( 


p 

IH 

;!? 
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11.  CoHFOTTKD  f  1-  Definitions— Compound  Interest. 
.  I  2,  RulQ,  I,  II,  HZ. 


12.  Aknuax* 
Intb;r£8t 


1.  Definitions. 


1.  Defs. 


13.  Paetial 
Patmkntb. 


.  \  2.  Bnle,  I,  II, 

pi.  i*iarf.  Paf^U.    2.  IndonemHs, 

3.  Promissory  N&U^    4  J£ai(;0f 

^      or  Drawer,    6.  Payee,    6.  /»• 

I     doraer,     7.  jRwj€  <>f'  a  -^oiA 

(^     8.  NegcUabU  NaU, 

SL  PiiAdple.   U.  8.  Rule,  I,  II.    Here  Rule. 

1  Deft.  ^  ^'  Di^uM,     2,  Pre^rU  Worth* 

14DIS00OTT.  •!    *  \s.  TrusDififftmU,. 

I  2.  Rule,  I,  II. 

n.  ^7»A.    2.  BankBUUor^f4)ftes^ 
3.  ^aflub  ZHseoumt.   4  i>0^  V 
Chace.    5.  Maturity  of  Note. 
6.  Term  of  IHscourU^  7.  J?flf«A 
C%€(^.    8.  Proceeds  or  Avails. 
9.  Protest. 
2.  CoEir«fl|)Onding  Terma. 
8.614.    Rule,I,IL 
-  I  4.  616.    Rule. 

v.  16.  SAYiKas-BANK  Accounts — Rule. 


r  1  Defii.  •< 


15.  Bahk  Dm- 

OOUNT. 
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621.  A  Corporation  is  an  association  of  indl« 
\ridnals  aathorized  by  law  to  transact  business  as  a  single 
person. 

633.  A  Charter  is  the  legal  act  of  incorporation 
defining  the  powers  and  obligations  of  the  body  incor- 
porated. 

623.  The  Capital  Stock  of  a  corporation  is  the 
capital  or  money  contributed,  or  subscribed  to  carry  on 
the  business  of  the  company. 

624.  Certificates  of  Stock  or  Scrip  are  the 

papers  or  documents  issued  by  a  corporation,  specifying 
the  number  of  shares  of  the  joint  capital  which  the 
holders  own. 

625.  A  Share  is  one  of  the  equal  parts  into  which 
capital  stocik  is  divided. 

The  value  of  a  share  in  the  ori^nal  contribution  of  capital  varies 
in  different  companies.  In  bank,  insurance,  and  railroad  compa- 
nies, it  is  usuallT^  $100. 

626.  Stocks  is  a  general  term  applied  to  shares  of 
stock  of  various  kinds,  Government  and  State  bonds,  etc 

.  Stockholders  are  the  owners  of  stock,  eit]ier  by  original  title  or  by 
subsequent  purchase.    The  8tockhold.>f8  constitute  the  company. 

627.  The  Par  Value  of  stock  is  the  sum  for  which 
the  scrip  or  certificate  was  issued. 

628.  The  Market  Value  of  stock  is  the  snm  for 
trlu'ch  it  can  be  sold. 
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8todL  is  at  p(vr  wTien  it  can  be  sold  for  its  original  or  ftuce  valae, 
or  100% ;  it  is  above  par ,  or  at  apremium^  when  it  will  bring  n^ore 
than  its  face  vaJae ;  and  it  is  helow  par,  ot  ai  a  discount,  when  it 
sells  for  less  than  its  face  value.  Thus,  when  stock  is  at  par,  it  is 
quoted  at  100 ;  when  it  is  5%  above  par,  at  105 ;  and  when  it  is  0^ 
below  par,  at  95. 

629*  Premium^  Discount,  and  Brokerage 

ftre  each  a  percentage  computed  upon  the  par  value  of  the 
stock  as  the  base. 

630*  A  Stock  Broker  is  a  person  who  buys  and 
sells  stocks^  either  for  himself^  or  as  the  agent  of  another. 

631.  Stock^jobbing ,  is  the  buying  and  selHsg  of 
stocks  with  the  view  to  realize  gain  from  their  rise  and 
fall  in  the  market 

633.  An  Installment  is  a  portion  of  the  capital 
stock  required  of  the  stockholders  as  a  payment  on  their 
subscription. 

633.  An  Assessment  is  a  sum  required  of  stock- 
holders;, to  meet  the  losses^  or  to  pay  the  business  expenses 
of  the  company. 

634.  A  Dividend  is  a  sum  paid  to  the  stockholders 

from  the  profits  of  the  business. 

Dividends  and  assessments  are  a  percentage  computed  upon  the 
par  value  of  the  stock  as  the  ba^e. 

635.  Net  Marnings  are  the  moneys  left  from  the 
profits  of  a  business  after  paying  expenses,  losses,  and  the 
interest  upon  the  bonds. 

636.  A  Bond  is  a  written  instrument  securing  the 

payment  of  a  sum  of  money  at  or  before  a  specified  time. 

-    The  prlndpal  bonds  dealt  in  l^  brokers  are  Ctov«T\aD»D^%(S3ti6, 
City,  and  BaiJjtxid  bonds. 
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637.  U.  8.  S&nds  are  of  two  kinds ;  yiz.^  those 
which  are  payable  at  a  fixed  date,  and  those  which,  while 
payable  at  a  fixed  date,  may  be  paid  at  an  earlier  specified 
time,  aa  the  Qoyemment  may  elect. 

1.  The  former  are  quoted  in  commercial  transactions  by  the  rate 
of  IntereBt  which  they  bear ;  thus.  United  States  bonds  bearing  6% 
iatereet  are  quoted  J7.  &  6*s.  The  latter  are  quoted  in  commerciiil 
transactions  by  a  combination  of  the  two  dates ;  thus,  U.  8.  6-2ffs, 
or  U.  8.  6*8  SSO,  means  bonds  of  U.  S.  bearing  6%  interest,  and  pay- 
able at  any  time  from  5  to  20  years^  as  the  Government  may  choose. 

2.  When  it  is  necessary  to  distingaish  different  issues  bearing  the 
same  rate  of  interest,  the  year  at  which  they  become  due  is  also 
mentioned ;  thus,  U.  8.  5*8  of  '71;  U.  8.  S*8  of  *74;  U.  8.  6's,  6-460, 
ff  84  ;  JJ.  8  4*9  of  1907. 

3.  The  5-2(ys  were  issued  in  1862,  '64,  '65,  '67,  and  '70.  They 
bore  interest  at  6%,  paid  semi-annually  in  gold,  but  have  nearly  all 
been  refunded  at  a  lower  rate  of  interest. 

4.  Bdnds  issaed  by  States,  cities,  etc,  arq  quoted  in  a  similar 
manner.  Thus,  8,  G,  6*8  are  bonds  bearing  6^  interest,  issued  by 
the  State  of  South  Carolina.       ^ 

638.  A  Coupon  is  a  certificate  of  interest  attached 
to  a  bond,  to  be  cut  off  and  presented  for  payment  when 
the  interest  is  due. 

639.  Currency  is  a  term  used  to  denote  the  circu- 
lating medium  employed  as  a  substitute  for  gold  and 
silyer.  It  consists,  at  present,  in  the  United  States,  of 
XL  S.  Legal-tender  Notes,  or  **  Greenbacks,'*  and  the 
Bills  issued  by  the  Nat.  Banks,  and  secured  by  U.  S.  Bond& 

If  from  any  cause  the  pax)er  medium  depreciates  in  value,  gold 
becomes  an  object  of  investment,  the  same  as  stocks.  Gold  being 
of  fixed  standard  value,  its  fluctuations  in  price  indicate  changes 
in  the  value  of  the  coixen^.  Hence,  when  gold  is  said  to  be  at 
•  premium,  currency  is  virtually  below  par,  or  at  a  tUseounL 
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640.  1.  Find  the  cost  of  100  shares  of  Chicago  and 
Bock  Island  Bailroad  stock  at  90 ;  brokerage  ^%. 

Analysis. — Since  the  cost  of  one  share  is  90^  of  $100,  or  $90, 
the  cost  of  100  shares  Is  100  times  $90,  or  $9000,  to  which  add  tht 
lirokerage,  i  %  of  $10000,  or  $1^,  and  the  sum  $90121,  is  the  entire 
cost  of  the  stock. 

2.  What  cost  50  shares  of  N.  Y.  Central  B.  B.  Stock, 
at  par  ;  brokerage,  ^%  i 

3.  Find  the  cost  of  10  shares  of  Bank  Stock  at  104 ; 
brokerage  \%, 

4.  What  is  the  cost  of  $2000  U.  S.  4's,  at  112 ;  broker- 
age i^? 

641.  1,  A  broker  has  $5010  to  invest  in  bank  stock  at 
25^  premium ;  how  many  shares  can  he  buy,  charging  ^% 
for  brokerage  ? 

AiTAiiYBis.— Since  the  stock  sells  at  25%  premiion,  each  share 
with  brokerage  will  cost  $125j^ ;  hence  he  can  buy  as  many  shares 
as  $125}  are  contained  times  in  $5010,  or  40  shares. 

2.  A  speculator  invested  $52000  in  Ohio  and  Missis- 
sippi E.  B.  stock  at  25^,  allowing  \%  brokerage;  how 
many  shares  did  he  buy? 

3.  K I  invest  $2350  in  U.  S.  4's,  at  IVd,  brokerage  \%, 
how  many  $1000  bonds  do  I  receive  ? 

64!3«  1.  A  man  bought  a  number  of  shares  of  mir|ing 
e'^oqk  at  60^  and  sold  the  same  at  68^  and  gained  $800 
by  the  transaction.    How  many  shares  did  he  buy  ? 

AiTALYSia.— Since  he  bought  at  ^^  and  sold  at  68%,  he  gained 
8%  of  the  par  value;  hence  $800  is  8%  of  $10000,  the  par  valuer 
and  the  number  of  shares  at  $100  each  is  100.  i 


/       - 
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2.  Bought  &  R  six>ck  at  90^  and  sold  at  par^  gaining 
llOOO.    Eequired  the  number  of  shares. 

3.  I  purchased  stock  at  110  and  sold  at  98^  losing 
11200.    How  many  shares  did  I  buy  ? 

4.  A  broker  bought  some  stock  at  par,  and  sold  it 
at  95,  losing  12000.    How  many  shares  did  he  buy  ? 

'  643*  1.  What  sum  must  be  invested  in  California  7's, 
at  110,  to  obtain  therefrom  an  annual  income  of  f(1400  ? 

AjTAiiYSis. — Since  the  annual  income  is  $7  on  each  share,  the 
.number  of  shares  must  b^  equal  to  $1400  -f-  $7,  or  300  shares ;  and 
200  shares  at  $110  amount  to  $22000,  the  required  investment. 

2.  What  sum  must  I  invest  in  stock  at  115,  paying 
lOjg  yearly  dividends,  to  realize  an  income  of  $2000  ? 

3,  What  sum  must  be  invested  in  N".  Y.  7's  at  103|^, 
in  order  to  receive  therefrom  an  annual  income  of  $2100? 

644.  1.  What  per  cent  does  money  yield  which  is 
invested  in  S%  stock  at  120  ? 

AnaIiYSIS. — Since  each  share  costs  $120,  and  pays  $8  income,  the 
per  cent,  will  be  y}^,  or  ^  of  100% ,  equal  to  6{% . 

2.  What  per  cent,  does  stock  yield  when  bought  at 
90,  paying  6^  dividends  ?  When  bought  at  75  ?    At  120? 

3.  What  per  cent,  of  interest  does  stock  yield,  which 
pays  6%  semi-annual  dividends,  if  bought  at  150?  At 
140?    At  120? 


645.  1.  What  should  be  paid  for  stock  yielding  ijyo 
dividends,  in  order  to  realize  an  annual  interest  on  the 
investment  of  S%  ? 

AiTAiiTSis. — Since  the  annual  dividend  on  each  share  is  $6,  this 
Biust  be  8%  of  the  sum  required;  and  if  8%  is  $6,  1%  is  $j,  and 
100^  28  $75.    Henoe  the  stock  must  be  bought  for  75. 
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i.  For  what  mast  stock  that  pays  7%  dirideuds  be 
bought  to  realize  10^  interest  ?    9%?    &%? 

3.  For  what  should  Missouri  6's  be  bought  to  pay  5% 
interest?    ^%?    ^%?    S%? 

646.  1.  How  much  currency  can  be  bought  for  1500 
in  gold^  when  the  latter  is  at  a  premium  of  10^  ? 

AiTALYSiB. — Since  $1  in  gold  is  worth  $1.10  in  currency,  $IKX)  in 
gold  is  worth  500  times  $1.10,  or  $550.    Hence,  etc. 

2*  How  much  currency  can  be  bought  for  |200  in 
gold,  when  the  latter  is  at  a  premium  of  9%  ? 

3.  What  is  $1000  in  gold  worth  in  currency,  when 
the  former  is  at  a  premium  of  12^  ?    Ot9^%?    OflO^%? 

647*  1.  How  much  gold  can  be  bought  for  $440  in 

currency,  when  the  former  is  at  a  premium  of  10^  ? 

Analysis. — Since  $1  in  gold  is  worth  $1.10  in  currency,  $440 
will  buy  as  many  dollars  in  gold  as  $1.10  is  contained  times  in 
$440,  or  $400  in  gold.    Hence,  etc. 

2.  How  much  gold  selling  at  9%  premiuin  will  $1090 
in  currency  buy  ?    $218  ?    $654  ? 

3.  How  much  gold  at  11^  premium  will  $444  buy? 

WRITTEN    JBXBBCI8E8. 

648.  Find  the  cost 

1.  Of  220  shares  of  bank  stock,  the  market  value  of 
which  is  103|,  brokerage  i%. 

Operation.— (108}  %  +{%)  of  $100  =  $104,  cost  of  1  sbare. 
$104  X  320  =  $22880,  cost  of'  220  sliares.    (640.) 

FOBMULA. — Entire  Cost  =  {Market  Value  of  1  Share 

+  Brokerage)  x  No,  of  Shares. 

2.  Find  the  cost  of  360  shares  of  Western  Union  Tele- 
giraph  stocky  market  value  97f  >  brokerage  \%. 
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3:  A  broker  bonght  for  me  15  ohe-tliotisaiid-dollar 
U.  S.  bonds  at  112^,  brokerage  i%,    Whafc  was  their  cost  ? 

4.  My  broker  sells  for  me  125  shares  of  stock  at  127%. 
What  should  I  receive,  the  brokerage  being  i%  ? 

649.  Find  the  number  of  shares 

1.  Of  bank  stock  at  105,  that  can  be  bought  for  125260^ 
including  brokerage  at  i%  ? 

Opbbatiok.-<105%  +ifh)  of  $100  =  |105},  cost  of  1  ehare. 
$25260  -i-  $105^  =  240,  No.  of  shares.    (641.) 

FoBMULA. — No,  of  Shares  =  Investment-T-  Cost  of  1 
Share. 

2.  How  many  shares  of  'S.  J.  Gentral  S.  B.  stock  at 
107i,  brokerage  ^%,  can  be  bought  for  $27000  ? 

3.  How  many  shares  of  Mo.  6's  at  97f,  brokera.ge  \%, 
will  $21560  purchase  ? 

4.  Bought  Pacific  Mail  at  29^,  and  sold  at  31  J,  paying 
^%  brokerage  each  way.  How  many  shares  will  gain  $330 ! 

Operation.— (31} %  —  291%)  —  i%=  H%»  g»i"i- 
$330  -^  $1.50  =  220,  No.  of  shares.    (042.) 

FoEMULA. — No.  of  Shares  =  Whole  Gain  or  Loss  -r- 
Oain  or  Loss  per  Share. 

5.  How  many  shares  of  stock  bought  at  97|^  and  sold 
at  102J,  brokerage  \%  each  way,  will  gain  $990  ? 

6.  Lost  $1680  by  selling  N.  Y.  Central  at  101  that  cos* 
104.  Brokerage  being  ^%  each  way,  how  many  shares  did 
I  sell? 

7.  How  many  shares  of  the  Bank  of  Commerce  bought 
at  110^  and  sold  at  116f ,  brokerage  \%  on  the  purchase 
and  the  sale,  will  gain  $1200? 
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Q50.  Vini.  the  amount  of  investment 

1.  In  5  per  cent,  bonds^  at  111,  so  as  to  realize  there- 
from an  annnal  income  of  $2500. 

Operation. — $2500-i-$5,  income  on  1  share  =  5(X),  No.  of  sharea 
fill,  price  of  1  share  x  500  =  $55500.  investment.   (643.) 

Formula. — Investment  =  Price  of  1  Share  x  No.  of 
Shares, 

2.  What  sum  mnst  be  inTested  in  Tennessee  6's  at  85, 
to  yield  an  annual  income  of  $1800  ? 

3.  How  much  money  must  be  invested  in  any  stoek  at 
105^,  which  pays  6%  semi-annual  dividends,  to  realize  an 
annual  income  of  $2000  ? 

4.  What  sum  invested  in  stock  at  $63  per  share,  will 
yield  an  income  of  $550,  the  par  value  of  each  share  being 
$50,  and  the  stock  paying  10^  annual  dividends  ? 

651.  Find  the  rate  per  cent,  of  income,  realized   . 

1.  From  bonds  paying  8%  interest,  bought  at  110. 

Operation. — $8,  interest  per  share -f- $110,  cost  per  share  =x 
.07A,  or7ftf«.    (644.) 

Formula. — Rate  %  of  Income  =  Interest  per  Share  -5r 
Cost  per  Share, 

2.  if  stock  paying  10^  dividends  is  at  a  premium  of 
\.^%y  what  per  cent,  of  income  will  be  realized  on  an  in- 
Irestment  in  it  ? 

3.  Which  will  yield  the  better  income,  8%  bonds  at  110, 
or  ys  at  75? 

4.  Which  is  the  mora  profitable,  and  how  much,  to  buy 
New  York  7's  at  105,  or  6  per  cent,  bonds  at  84  ? 

15 
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5.  What  per  cent  of  income  does  stock  paying  10^ 
diyidendfi  yield,  if  bought  at  106  ? 

6.  What  per  cent  will  stock  which  pays  &%  diTidends 
yield,  if  bought  at  a  discount  of  15^  ? 

7.  What  rate  per  cent  of  income  shuU  I  receiye,  if  I 
buy  TT.  S.  5^8  at  a  premium  of  10^,  and  receiye  payment 
at  par  in  15  years  ? 

653.  Find  at  what  price  stock  must  be  bought 

1.  That  pays  Q%  diyidends,  so  as  to  realize  an  income 
of  1H%  on  the  investment 

Opkkation.— .06  ■+-  .075  =  .80  or  80% ,  price  of  stock.    (645.) 

Formula. — Price  of  Stock  =  Dividend  -h  Rate  of  In- 
come, 

2.  What  must  be  paid  for  6%  bonds,  that  the  invest- 
ment may  yield  S%  ? 

3.  ^ow  much  premium  may  be  paid  on  stock  that  pays 
10^  dividends,  so  as  to  reahze  7^%  on  the  investment  ? 

4.  What  must  I  pay  for  5  per  cent,  bonds,  that  my 
investment  may  yield  1/%? 

5.  At  what  price  must  stock,  of  the  par  value  of  $50  a 
share,  and  that  pays  6%  dividends,  be  bought,  to  yield  an 
income  of  7 J^  ? 

6.  At  what  price  must  6%  stock  be  bought,  to  pay  as 
good  an  income  as  8%  stock  bought  at  par  ?  As  9%  stock  ? 

653.  Find  the  value  in  currency, 
1.  Of  13750  in  gold,  quoted  at  llOf 

Operation.— fl.lOi  x  3750=$4143. 75,  value  in  currency.  (646.) 

Formula. — Total  Value  in  Currency  ==  Value  of  11  in 
Currency  x  No.  of  Dollars  in  Gold, 
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2.  Find  the  Yoltie  of  $4975  in  gold^  at  a  pre^^um  of 

3.  What  vis  the  6emi-annual  interest  of  18000  6^  gold- 
bearing  bonds  worth  in  currency,  when  gold  is  at  lllf? 

4.  A  merchant  bought  a  bill  of  goods,  for  which  he 
was  to  pay  $7000  in  currency,  or  $6625  in  gold.  Gold 
being  at  109|,  which  is  the  better  proposition^  and  how 
much  in  currency? 

654*  Find  the  value  in  gold, 

1.  Of  $2150  in  currency,  when  gold  is  at  a  premium 
of  lOi^. 

Operation.— $3150  -i- 1.105  =  $1945.70,  value  in  gold.    (647.) 

FoBMULA. — Total  Value  in  Gold  =  AmU  of  Currency 
-i-  (1  -f-  Premium). 

2.  What  is  $4500  in  currency  worth  in  gold,  when  the 
latter  is  at  a  premium  of  12J^  ?    At  ll^J^  ?    At  ^%  ? 

3.  How  much  money  must  be  invested  in  U.  S.  6*s  at 
111,  when  gold  is  quoted  at  llOJ,  in  order  to  obtain  a 
semi-annual  income  of  $2210  in  currency  ? 

4.  The  Mechanics  Bank  of  New  York  having  $109737.50 
to  distribute  to  the  stockholders,  declares  a  dividend  of 
^% ;  what  is  the  amount  of  its  capital  ? 

5.  A  man  owns  a  house  which  rents  for  $1450,  and  the 
tax  on  which  is  2f  ^  on  a  valuation  of  $8500.  He  sells 
for  $15300,  and  invests  in  stock  at  90,  that  pays  t%  divi- 
dends. Is  his  yearly  income  increased  or  diminished, 
and  how  much  ? 

6.  If  I  have  $36500  to  invest,  and  can  buy  K  Y.  Cen« 
tral  6's  at  85,  or  N.  Y.  Central  7's  at  95,  how  much  more 
profitable  will  the  latter  be  than  the  former? 
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7.  Which  ifl  the  better  investment,  a  mortgage  for  3  yr. 
of  $5000,  paying  7%  interest,  and  purchased  at  a  discount 
of  5%,  and  paid  in  fiill,  without  cost,  at  maturity,  or  50 
shares  of  stock  at  95,  paying  S%  dividends,  and  sold  at  the 
axplration  of  three  years  at  98  ? 

8.  Henry  Ivison,  through  his  broker,  invested  a  certain 
sum  of  money  in  KTew  York  State  6's  at  107^,  and  twice 
as  much  in  IT.  S.  5's,  at  98|^,  brokerage  in  each  case  ^%. 
The  annual  income  from  both  investments  was  $3348. 
How  much  did  he  invest  in  each  kind  of  stock  ? 

9.  A  gentleman  invested  112480  current  funds  in  T7.  S. 
6  per  cent,  bonds,  at  104.  What  was  his  annual  income 
in  currency  when  gold  was  110  ? 

INSURANCE. 

'  655.  Insurance  is  a  contract  of  indemnity  against 
loss  or  damage.  It  is  of  two  kinds :  insurance  on  prop- 
erty, and  insurance  on  life. 

656.  The  Insurer  or  Undertvriter  is  the  party 

who  takes  the  risk  or  makes  the  contract. 

657.  The  Policy  is  the  written  contract  between  tha 
parties. 

658*  The  Premium  is  the  sum  paid  for  insurance, 
and  is  a  certain  per  cent,  of  the  sum  insured. 

659.  Insurance  business  is  generally  conducted  by  Companiep, 
which  are  either  Joint-stock  Companies,  or  Mutual  Gompanres, 

A  Stock  Insurance  Company/  is  one  in  which  the  capita 
Vi  owned  by  individuals  called  stockholders.  They  alone  share  <ihe 
profits,  and  are  liable  for  the  losses. 

A  Mutual  Insurance  Company  is  one  in  which  the  profits 
and  losses  are  divided  amon^  those  who  are  insured. 

Some  companies  are  conducted  upon  tlie  Stock  and  Mutuai  plani 
tomhined»  and  are  called  Jf«Md  C'*m«'?.'nAea^ 
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loBuraiioe  on  t>roperty  is  principally  of  two  kinds :  Fire 
Insurance,  and  Marine  and  Inland  Insurance* 

660.  Fire  Insurance  is  indemnity  for  loss  of 
property  by  fire. 

661.  Marine  and  Inland  Insurance  is  in* 

demnity  for  loss  of  vessel  or  cargo^  by  casualties  of  nayi^ 
gation  on  the  ocean,  or  on  inland  waters. 

Transit  Insuranoe  refers  to  risks  of  transportation  bj  land  only, 
or  partly  by  land  and  partly  by  water.  The  same  policy  may  cover 
both  Marine  and  Transit  Insurance. 

Stock  Insurance  is  indemnity  for  the  loss  of  cattle,  horses,  etc 
Most  insurance  companies  will  not  take  risks  to  exceed  two-thirds 
or  thjcee-foarths  the  appraised  value  of  the  property  insured. 

When  only  a  part  of  the  property  insured  is  destroyed  or  dam* 
aged,  the  insurers  are  required  to  pay  only  the  estimated  loss ;  and 
sometimes  the  claim  is  adjusted  by  repairing  or  replacing  the 
property,  instead  of  paying  the  amount  daimed. 

663.  The  operations  are  based  on  the  principles  of 
Percentage^  the  corresponding  terms  being  as  follows : 

1.  The  Base  is  the  amount  of  insurance* 

2.  The  Rate  is  the  per  cent,  of  premium. 

3.  The  Percentage  is  the  premium. 

ORAL     IBXEnOTBBB. 

663.  1.  How  much  must  be  paid  for  insuring  a  Iiouse 
*nd  furniture  for  $4000,  at  1\%  premium  P 

Analtbis.— Since  the  premium  is  1J%,  €fTf^,eq;nsX  to^  of 
the  sum  insured,  the  premium  on  $4000  will  be  ^  of  $4000^  oi 
|50.    Hence,  etc.    (510.) 

2.  What  will  be  the  annual  premium  of  insurance,  at 
1^,  on  a  building  valued  at  $8000  ^ 
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8.  What  will  be  the  ooert  of  InBoring  a  qaantitj  of  flour, 
Tftlned  at  $1500,  at  f  ^  ? 

4.  What  must  be  paid  for  insaring  a  case  of  merchaii* 
dise,  worth  1640,  at  2^%  ? 

5.  A  man  owns  |  of  a  boat-load  of  com  yalued  al 
tlSOOy  and  insures  his  interest  at  1}%,  What  premitus 
does  he  pay  ? 

6.  Paid  $6  for  insaring  1300  ;  what  was  the  rate  ? 

AiTAiiTsis. — Since  the  premium  on  |800  is  $6,  the  premium  os 
fliHy^of  $6,or$.02,  eqaalto2%.    Henoe,  etc    (513.) 

7.  Paid  tl2  for  an  insurance  of  $800 ;  find  the  rate. 

8.  Paid  $24  for  an  insurance  of  $1000 ;  find  the  r^. 

9.  At  2%,  what  amount  of  insurance  can  be  obtained 
for  $30  premium  ? 

Ahaltsis.— Since  2%iB  j^jjor  ^ofihe  amount  insured,  $30,  the 
given  premium,  is  ^  of  the  amount  infiured;  and  $80  is  ^  of  5C 
times  $30,  or  $1500.    Hence,  etc.    (516.) 

What  amount  of  insurance  can  be  obtained^ 

10.  On  a  house,  for  $75,  at  3%  premium  ? 

11.  On  a  boat  load  of  flour,  for  $150,  at  |^? 

12.  On  a  car  load  of  horses,  for  $90,  at  ^%  ? 

13.  On  a  store  and  its  contents,  for  $105,  at  If ^  f 

WMITTMN    JSXElBCISJEa, 

664.  Find  the  Premium 
1.  For  insuring  a  building  for  $14500,  at  1|^ 
OPBauTiON.--$14500  X  .015  =  $217.50.    (512.) 
Formula. — Premium  =  Amount  Insured  x  Rak 

Find  the  premium  for  insuring 
8.  A  house  valued  at  $5700,  at  1%. 
8.  Jferchandise  for  $%750,  ttt  1^. 


4.  A  fiehing  crafty  for  tl5000,  at  1^%. 

5.  If  I  take  a  risk  of  $25000^  at  11%,  and  i8-in0ar»  | 
8f  it  at  2i%f  what  ib  my  baianee  of  the  premium  jt 

665*  I^nd  the  i^a^^  of  Insurance, 

1.  If  ^6  is  paid  for  an  insurance  of  t240(>. 

OpBaAiiON,— *36  Hf-  $2400  =  .015,  or  \\%.    riS15.) 

Fobmuul.  —  ija^tf  0/    inRurance  =  i^r»mtum  -h  S^m 

What  is  the  rate  of  insuracofl^ 

SL  If  t280  is  paid  for  an  insurance  of  tl€O0O  ? 

3.  If  $4.30  is  paid  for  an  insurance  of  €860  ? 

4.  A  tea  merchant;  gets  hiB  vessel  insured  for  $20000 
m  the  Boyal  Company,  at  ^%y  and  for  $30000  in  the 
Globe  Company,  at  i%.  What  rate  of  premium  doea  he 
pay  on  the  whole  insurance  r 

666.  To  find  the  Amount  of  Insurance. 

1.  A  speculator  paid  $262.50  for  the  insurance  of  a 
cargo  of  corn,  at  1\%,  For  what  amount  was  the  corli 
insured  ? 

Ofbbation.— $262.50  -»-.015s $17500.  the  «iim  insured.    (518.) 

Formula. — Sum  Insured  =  Premium  -5-  Rate, 

2.  If  it  cost  $93.50  to  insure  a  store  for  one-hatf  of  ita 
ralue,  at  1|^,  what  is  the  store  worth  ? 

3.  Paid  $245  insurance  at  4|$^  on  a  shipment  of  pork, 
fa>  coTer  I  of  its  value.    What  was  its  total  value  ? 

4.  A  merchant  shipped  a  cargo  of  fiour  worth  $3597, 
from  New  York  to  Liverpool.  For  what  must  he  insure 
it  at  3J^  to  cover  the  value  of  the  flour  and  premium  ? 

Operation.— $8597  -i-  (1  -  .03^)  or  .9675  =s  $8717.89(L   (&«2^^ 


5.  An  underwriter  agrees  to  insure  some  projierty  foi 
enough  more  than  its  value  to  cover  the  premium,  at  the 
rate  of  26  cents  per  1100.  If  the  property  is  worth 
$22163,  what  should  be  the  amount  of  the  policy  ? 

6.  For  what  sum  must  a  policy  be  issued  to  insure  a 
dwelling-house,  valued  at  $35000,  at  ^%y  a  carriage-house 
irorth  $9500,  at  |^,  and  furniture  worth  $4500,  at  %%, 
^0%  being  deducted  from  the  premium,  which  is  to  be 
covered  by  the  policy  ? 

7.  A  person  insured  his  house  for  }  of  its  value  at 
40  cents  per  $100,  paying  a  premium  of  $73.50.  What 
was  the  value  of  the  house  ? 

8.  A  dealer  shipped  a  cargo  of  lumber  from  Portland 
to  New  York ;  the  amount  of  insurance,  including  the 
value  of  the  lumber  and  the  premium  paid,  at  IJ^,  was 
$25200.    What  was  the  value  of  the  lumber  ? 

9.  A  merchant  had  500  bbl.  of  flour  insured  for  80%  of 
their  cost,  at  3^%,  paying  $107.25  premium.  At  what 
price  per  barrel  must  he  sell  the  flour  to  gain  20%, 


LIFE   INSTJEANCE.* 

667.  Xi/fe  Insurance  is  a  contract  by  which  a 
company  agrees  to  pay  a  certain  sum,  in  case  of  the  death 
of  the  insured  dunng  the  continuance  of  the  policy. 

668.  A  Term  Life  Policy  is  an  assurance  for  onft 
or  more  years  specified. 

669.  A'  Wliole  Life  PoUcy  ccmtinaes  daring  the 
Ute  at  tha  insured. 


*  8eenoto«t\>o\.\A«iotv^^^M^ 
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Premiams  maj  be  paid  annnallj  for  life,  or  In  5,  10,  or  more 
installments  (called  S-payment,  10-payment  policies,  etc.),  or  tlie 
entire  premium  may  be  paid  in  one  sum  in  advance. 

The  premium  is  computed  at  a  certain  sum  or  rate  per  $1000 
insured,  the  rate  yarjing  with  the  age  of  the  insured  at  the  time 
the  policy  is  issued. 

A  policy  of  endowment  is  not  in  all  respects  an  imuranee  policfft 
but  is  rather  a  covenant  to  pay  a  stipulated  sum  at  the  end  of  a 
certain  period  to  the  person  named,  if  living. 

Most  companies  issue  a  form  of  policy  that  combines  the  prind- 
pies  of  Term  Life  Assurance  and  Simple  Endowment,  called  for 
brevity  Ekidowment  Policy.    Hence, 

670.  An  Mndowment  Policy  is  one  in  vhrch 

the  assuranoe  is  payable  to  the  person  rnsured  at  the  end 
of  a  certain  number  of  years  named,  or  to  his  heirs  if 
he  die  sooner. 

An  endowment  policy  is  really  two  policies  in  one,' and  the 
assured  pays  the  premiums  of  both. 

671.  A  Dividend  is  a  share  of  the  premiums  or 
profits  returned  to  a  policy-holder  in  a  mutual  life  in< 
surance  company. 

673.  A  Table  of  Mortality  shows  how  many  per- 
sons per  1000  at  each  age  are  expected  to  die  per  annum. 

673.  A  Table  of  Rates  shows  the  premium  to  be 
charged  for  $1000  assurance  at  the  different  ages. 

Such  a  table  is  based  npon  the  table  of  mortality,  and  the  proba- 
ble rates  of  interest  for  money  invested,  with  a  margin  or  loading 
for  expenses. 

The  following  condensed  table  gives  data  from  the 
American  Experience  Table  of  mortality,  and  the  annual 
premium  on  the  kinds  of  policies  most  in  ^?j^» 
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Ahebican  Exferibnce  Table — Mobtautt  Aim  pBEicnjMS. 


:..  nr.:   : ._ 

ANNUAL  PREMIUM  PER  $1000. 
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85 
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40 
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0.42 

81.80 

59.09 

101.68 

446.66 
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45 

11.S 

10.73 

87.07 

67.37 

115.02 

BOtM 

100.0T 

60 

18.8 

13.85 

47.18 

77.77 

131.21 

667.18 

118.68 

The  actual  net  cost  of  insnrance  for  a  single  year  at  each  age 
glren  in  the  table,  on  the  mortality  assumed,  is  as  many  dcdlara  and 
tenths  of  a  dollar  as  there  are  deaths,  but  discounted  for  1  year. 
Thus,  at  age  d5,  deaths  8.1  per  100Q»  net  coet,  which  is  $8.10,  dis- 
counted  at  4|^  by  the  Insurance  law,  $7.75.  If  this  sum,  $7.75, 
is  loaded  for  expenses  at,  say  25%,  the  total  premium  for  1  year 
is  $9.69.  if  at  40%,  then  it  would  be  $10.85. 

In  a  Term  Life  Policy  the  premium  may  vavy ,  iiMveaaing  slightly 
each  year  of  the  term,  according  to  the  assumed  increasing  liabili^ 
to  decease,  or  It  may  be  averaged  for  the  term  so  as  to  be  the  same 
eachyeaK 

NOT&— As  there  is  no  uniformity  in  the  Tables  and  Methods  used 
bj^  different  Life  Insurance  Companies,  no  application  to  practical 
problems  is  given. 
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TRADE   DISCOUNT. 

674*  Trade  Discount  is  a  deduction  from  the  face 
of  bills,  the  list  price  of  goods,  or  from  the  amount  of  debt, 
without  regard  to  timey  and  is  usually  expressed  bj  the 
term  "per  cent.  oflF." 

A  4iscouut  of  80^  and  10%  does  not  meaa  40%  off,  bat  that  30% 
is  first  to  be  deducted  from  the  asking  price,  leaving  70% ;  then  10% 
of  70%  of  the  price,  equal  to  7%,  is  deducted  from  the  remainder, 
leaving  63%;  so  that  the  to^  discoant  is  87%. 

8  tens  and  5%  off  means  three  suocessiye  discoants  of  10%  and 
Q%  from  the  remainder,  etc. 

675.  The  Net  Price  is  the  list  price,  less  the  dis- 
count, or  the  price  received  for  the  goods. 

The  JBase  is  the  invoice  price,  or  the  debt ;  the  Rate 
is  the  per  cent,  off ;  the  Percentage  is  the  discount,  or 
sum  of  the  discounts, 

WRITTEN    JSXJEItCISES, 

Find  the  discount  and  net  cost  of  the  following  bills  of 
goods:  ^ 

1.  Bought  for  1750,  on  3  mo.,  at  20%  discount,  and  4:% 
off  for  cash. 

2.  Bought  for  $365.75,  on  4  mo.,  at  20^,  lOj^,  and  5% 
off  for  cash. 

3.  Bought  for  $260,  on  90  da.,  at  2  tens  and  3%  off  for 
cash. 

4.  Bought  diaries  at  $36  a  dozen,  less  a  discount  of 
S0%  and  10^.    How  must  I  retail  them  to  make  20jg  ? 

5.  School  slates,  marked  to  sell  at  $12.75  a  case,  were 
sold  at  50^,  10^,  and  5%  off.     What  was  the  net  price  ? 

6.  What  is  the  difference  between  15^,  2  tens  and  5^ 
off,  and  40^  off? 
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7.  What  is  the  difference  on  a  bill  of  $694  between  a 
direct  discount  of  30%,  and  three  successive  discounts  of 
each  10^  ? 

8.  A  bill  of  school  slates  at  list  prices  amounts  to 
1364.50,  the  discounts  are  40^,  12^%,  and  10^.  What  is 
due  on  the  bill  ? 

9.  Paid  $3.60  for  a  book,  on  which  was  allowed  a 
discount  of  26%  from  the  retail  price.  What  was  the 
retail  price  ? 

10.  Allen  &  Co.  will  sell  15  gross  of  slates  at  $1^  a 
gross,  less  a  discount  of  25%  and  10^.  Brown  &  Co.  will 
sell  the  same  less  a  discount  of  20^,  10^,  and  6%.  Which 
is  the  better  offer,  and  how  much  ? 

TAXES. 

676.  A  T(MX  is  a  sum  of  money  assessed  on  the  per- 
son, property,  or  income  of  an  individual,  for  any  public 
purpose. 

677.  A  Poll  Tax  or  Capitation  Tax  18  a  cer- 
tain sum  assessed  on  every  male  citizen  liable'to  taxation. 
Each  person  so  taxed  is  called  ekpoU. 

678.  A  Property  Tax  is  a  tax  assessed  on  prop- 
erty, according  to  its  estimated,  or  assessed,  value. 

Property  is  of  two  kinds  :  Real  Property,  or  Beal  JEs^ 
tote,  and  Personal  Property. 

679.  Seal  Estate  is  fixed  property;  such  as  houset 
and  lands. 

680.  Personal  Property  is  of  a  moyable  nature ; 
cruch  as  furniture,  merchandise,  ships^  oash,  notes>  mori- 
gs^es,  stocky  etc 
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681*  An  Assessor  is  an  officer  appointed  to  deter« 
mine  the  taxable  yalue  of  property,  prepare  the  assess* 
ment  rolls,  and  apportion  the  taxes. 

682.  A  Collector  is  an  officer  appointed  to  receive 
the  taxes. 

683.  An  Assessment  Moll  is  a  schedule,  or  list^ 
containing  the  names  of  all  the  persons  liable  to  taxation 
in  the  district  or  company  to  be  assessed,  and  the  valua- 
tion of  each  person's  taxable  property. 

684.  The  Hate  of  Property  Tax  is  the  rate  per 
cent,  on  the  valuation  of  the  property  of  a  city,  town, 
or  district,  required  to  raise  a  specific  tax. 

WBITTJEJr    EXBnciaBs. 

685.  1.  What  sum  must  be  assessed  to  raise  I&36000 
net,  after  deducting  the  cost  of  collection  at  5^  ? 

Opbiution.~$836000  -«-  .96  =  $880000.    (519.) 

Formula. — Sum  to  be  raised -^{1  —  Bate  of  ifoUection) 
=  Sum  to  be  Assessed. 

2.  What  sum  must  be  assessed  to  raise  a  net  amount 
of  $11123^  md  pay  the  cost  of  collecting  at  2%? 

3.  In  a  certain  district,  a  school-house  is  to  be  built  at 
a  cost  of  $18500.  What  amount  must  be  assessed  to  cover 
thi?  and  the  coUector^s  fees  at  S%  ? 

4.  The  expense  of  building  a  public  bridge  was  $1260.52^ 
which  was  defrayed  by  a  tax  upon  the  propei'ty  of  the 
town.  The  r^te  of  taxation  was  3|-  mills  on  a  dollar, 
and  the  collector's  commission  was  dl%.  WLai;  was  tho 
valuation  of  the  property  ? 
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5.  In  a  certain  town  a  tax  of  15000  is  to  be  aasented. 
There  are  500  polls,  each  assessed  75  oents^  and  the 
valuation  of  the  taxable  property  is  $370000.  What  wih 
be  the  rate  of  property  tax,  and  how  muoh  will  be  A's  tax, 
whose  property  is  yalued  at  $7500,  and  who  pays  for  2  polls  ? 

Operation. — $.75  x  500  =  $375,  amt.  on  polls. 

$5000 -$375=  «     "  property* 

$4625  H-  $370000  =  .0125,  rate  of  tazatton, 
$7500  X  .0125  =  $93.75.  A's  property  tax. 
$93.75  +  $1.50  =  $95.25,  A's  whole  tax. 

Rule. — ^L  Find  the  amount  of  poll  taxy  if  any^  and 
subtract  it  from  the  whole  amount  to  be  assessed;  the 
remainder  is  the  property  tax. 

IL  Divide  the  property  tax  by  the  whole  amount  of 
iaoMible  property  ;  the  quotient  is  the  rate  of  taxation. 

III.  Multiply  each  maris  taxable  property  by  the  rate 

of  taxation,  and  to  the  product  add  his  poll  tax,  if  any; 

the  result  is  the  whole  amount  of  his  tax. 

A  table  sucli  as  the  fbllowin^  is  a  great  aid  in  calculating  the 
mnoant  of  each  person's  tax,  aooording  to  ihe  ascertained  rate. 


Assessor's  Table.    (Rate  .0087.) 
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Tax. 

Prop. 

Tax. 

Prop. 

Tax. 

Prop. 

Tax. 

$1 

$.0087 

$  9 

$.0783 

$  80 

$  .696 
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$6.00 
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.0174 
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.788 
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6.96 

8 

.0361 

20 

.174 
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.87 
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7.83 

4 
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30 

.261 
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1.74 

1000 

8.70 

5 

.0435 

40 

.348 

300 

2.61 

2000 

17.40 

6 

.0522 

50 

.485 

400 

3.48 

.  3000 

26.ie 

7 

MOd 

60 

.522 

500 

4.35 

4000 

84.80 

8 

.0696 

70 

.609 

600 

5.22 

6000 

43.50 
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6.  Find  by  the  table  the  tax  of  a  person  whose  property 
is  yalued  at  $3475,  the  rate  being  .0087. 

QpEBATiON.— tax  on  $3000  =  $26.10 

**      •♦      400  =a      3.48 
«•      -        70=        .009 
'•      «  5  =        .0485 

"      "  $3475  =  $30.2825,  or  $80.2a 

Find  by  the  table  the  tax  of  a  person  whose  propeirty 

7.  Is  $2596  and  who  pays  for  6  polls  at  $.6a 

8.  Is  $9785,  polls  3  at  $.75. 

9.  Is  $12356,  polls  4  at  $1.26. 

10.  Is  $25489,  polls  5  at  $.95. 

11.  A  tax  of  $11384,  besides  cost  of  collection  at  3^%, 
is  to  be  raised  in  a  certain  town.  There  are  760  polls 
assessed  at  $1.25  each,  and  the  personal  property  is 
yalued  at  $124000,  and  the  real  estate  at  $350000.  Find 
the  tax  rate>  make  an  assessor's  table  for  that  rate,  and 
find  a  person's  tax,  whose  real  estate  id  valued  at  $6750^ 
personal  property  at  $2500,  and  who  pays  for  3  polls* 

12.  In  the  above  town,  how  much  is  B's  tax  on  $15000 
real  estate,  $2750  personal  property,  and  5  polls? 

13.  What  is  C's  tax  on  $9786  and  1  poll? 

14.  How  much  tax  will  a  person  pay  whose  property  Is 
assessed  at  $7500,  if  he  pays  11%  village  tax,  ^  State  tax^ 
•md  1 J  mills  on  a  dollar  school  tax  ? 

15.  The  expense  of  constracting  a  bridge  was  $916.66, 
which  was  defrayed  by  a  tax  upon  the  property  of  the 
town.  The  rate  of  taxation  was  2i  mills  on  a  dollar, 
and  the  commission  for  collecting  d%;  what  was  the 
Msessed  valuation  of  the  property  of  the  town  ? 

NoTS.-^Amt.  to  be  raised  -¥-  by  rate  =:  valuatloii.  1 
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SYNOPSIS    FOR    REVIEW. 

■  1.  CorponOum.  3,  Charter.  3.  CapUal&odk 
i.  Certifieate  of  Stock,  or  Scrip.  S.  Bhart. 
6.  StodU.  7.  StoekAotders.  a  Par  VtOaa. 
9.  Market  Value.  10.  Premium,  Diacount, 
Brokerage.  XL  Stock  Broker.  13.  Stock. 
joibinff.  13.  JmtaUmsni.  14.  Aitettmtat 
IG.  Dividend.  16.  Jr«t  Eamingt.  17.  Btinti 
18.  i)i)'.  iind*  of  U~  a.  Bona*.  18.  &«. 
jwi.    80.  Ourreney. 

r  Coa. 

I  JVo.  ef  Share*. 
Amt.  of  InwitmenL 
Bate  %  Ineonte. 
Price  to  pay  Income. 
Value  of  Bold  in  Oar. 
Value  of  Gur.  in  Gold. 
'   f  1,  IntvTance.     2.  Insurer  or    Undervrriter, 
Deta.    i      SPoUcf/.  i.  Premium.    5,  Mrs  Ijuurane*. 

L     6.  Marme  or  Inland  Jn*ura7iee. 
Corretpouding  TemiH  ia  Percentage. 
664. 1  [■  Premium.  -i 

665.  iToBnd-j  Rate  of  InturaTtca.  K^irmula, 

666.  J  l  Amt.  of  Inturanee.  i 
1.  Life  Inmtranee.    2.  Term  Life  PoUey.    8 

W/iole  Life  Policy.    4.  Endowment  Policy- 
5.  Dividfud.  S.  Tabic  of  Mortality.  7.  TatU 
of  Bate*. 
67  S.    Rnle.    FormnU. 


!.  648. 
t.  649. 
L650. 
I.  651. 
1.65a. 
r.  653. 
i.  654. 
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[■  1.  TaK    9.  Poa  Tax.    S.  Property  Toe.    1 
Beat  Sktatc     5.  Pertonai  Property.    & 
.,lWM«i>r.    7.  CoUeetoT.    8.  .4H«Mm«iU  .SoU 
9.  Ba<«  o/  Property  Tax. 
I  8.  685.  (  —  .   .  J  ^'''  *•  **  '•'«'«tf-    Formula. 
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687.  Exchange  is  the  giving  or  receiving  of  anj 
<am  in  one  currency  for  its  value  in  another. 

By  means  of  exchange^  payments  are  made  to  persons  at  a  di«» 
lance  by  written  orders,  called  BUU  of  Exchange, 

688.  Exchange  is  of  two  kinds.  Domestic,  or  /»• 
landy  and  Foreign. 

689.  Domestic  or  Inland  Exchange  relates 
to  remittances  made  between  different  places  in  the  same 
country. 

690.  Foreign  Exchange  relates  to  remittances 
made  between  different  countries. 

691.  A  SlU  of  Exchange  is  a  written  request,  or 
order,  upon  one  person  to  pay  a  certain  sum  to  another 
person,  or  to  his  order,  at  a  specified  time.  An  inland 
bill  of  exchange  is  usually  called  a  Draft, 

692.  A  Set  of  Exchange  is  a  bill  drawn  in  dupli- 
cate or  triplicate,  each  copy  being  valid,  until  the  amount 
of  the  bill  is  paid«  These  copies  are  sent  by  different 
oonveyances,  to  provide  against  miscarriage. 

693.  A  Sight  Draft  or  Bill  is  one  which  requires 
payment  to  be  made  "  at  sight,"  that  is,  at  the  time  it  is 
presented  to  the  person  who  is  to  pay  it. 
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694.  A  Time  Draft  or  Bill  is  one  that  require* 
payment  to  be  made  at  a  certain  specified  time  after  date« 
or  after  sight. 

695.  The  Buyer  or  Bemitter  of  a  bill  is  the 
person  who  purchases  it.  The  buyer  and  payee  may  b* 
the  same  person. 

696.  The  Acceptance  of  a  bill  or  draft  is  the  agree- 
ment by  the  drawee  to  pay  it  at  maturity.  The  drawee 
thus  becomes  the  acceptor,  and  the  bill  or  drafts  an 
acceptance. 

1.  The  drawee  accepts  by  writing  the  word  "accepted"  acrosa 
the  fhce  of  the  bill,  and  signing  it. 

2.  Thiee  days  of  grace  are  osoally  allowed  oa  bills  of  exehangSb 
as  well  as  on  notes.  When  a  bill  Is  jirotested  for  non-acceptance* 
the  drawer  is  bound  to  pay  it  immediately. 

697.  The  Par  of  Exchange  is  the  estimated  value 
of  the  coins  of  one  country  as  compared  with  those  of 
another.    It  is  either  intrinsic  or  commerciat 

1.  The  Intrinsic  Par  of  Exchange  is  the  comparative  valaeof  the 
coins  of  different  countries,  according  to  their  weight  and  purity. 

2.  The  Commercial  Par  of  Exchange  is  the  comparative  yalne  of 
the  coins  of  different  countries,  according  to  their  market  price. 

698.  The  Course  or  Bate  of  Exchange  is  the 

current  price  i>aid  in  one  place  for  bills  of  exchange  on 
another  place. 

Tliis  price  varies  according  to  the  relative  conditions  of  trade  and 
commercial  credit  at  the  two  places  between  which  the  exchange  is 
made.  Thus,  if  New  York  is  larp:ely  indebted  to  London,  bills  oi 
exchange  on  London  wiU  bear  a  high  price  in  New  York. 
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699.         FORMS  OF  DRAFTS  AND  BILLS. 

A  SIGHT  DRAFT. 

$500.  New  Yobk,  J%ay  1, 1874. 

At  eighty  pay  to  the  order  of  William  Thompsoit,  fit4 
lundred  doUars,  vaiue  received^  and  charge  to  the  acct.  of 

Hekry  J.  GarfenteRc 
To  Harris,  Jokes  &  Co., 

Gincinnatij  0. 

Other  drafts  bare  the  same  form  as  the  above^  except  that  ln< 

stead  of  the  words  "at  sight,"  *' days  after  sight,"  or  " 

days  after  date,"  are  used.    When  the  time  is  <tfter  aght,  it  means 
after  acceptance. 

SET  OF  EXCHANGE. 

£700.  New  York,  August  1, 1874. 

At  sight  of  this  First  of  Exchange  (Second  and  Third 
of  the  same  tenor  and  date  unpaid),  pay  to  the  order  of 
Samuel  Monmouth,  Seven  Hundred  Pounds  Sterling,  for 
value  received,  and  charge  the  same  to  the  account  of 

Morton,  Bliss  &  Co. 

Morton,  Rose  &  Co.,  London. 

The  abore  ift  the  form  of  the  first  hiU;  the  second  requires  only 
the  change  of  "  First  "  into  *'  Second/'  and  instead  of  "  Second 
and  Third  of  the  same  tenor,"  etc.,  **  First  and  Third."  The  Third 
Bill  varies  similarly. 

DOMESTIC  OR  INLAND  EXCHANGE. 

The  coarse  of  exchange  for  inland  biUs,  or  drafts,  i?  always  ex 
j^vessed  by  the  rate  of  preminm  or  discotmt.     Time  drafts,  however, 
are  subject  to  bank  disconnt,  like  promissory  notes,  for  the  term 
of  credit  given.    Hence,  their  cost  is  affected  by  both  the  coarse  of 
exchange  and  the  rate  of  disoouni  for  the  Ume. 
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700.  What  is  the  cost 

1.  Of  a  sight  draft  on  New  Orleans  for  11750,  at  \\% 
premiam  ? 

Oferatioh.~|1750  x  l.OH  ^  |177i.87f    (512.) 

FoBMULA.— C!9«/  =  Face  x  i ,       „  ^    •'-  r.. 

( 1  —  Rate  of  Discount. 

2.  Of  a  sight  draft  on  Troy  for  $1590,  at  l\%  discount  ? 
8.  Of  a  draft  on  Boston  for  $1650,  payable  in  60  days 

after  sight,  exchange  being  at  a  premium  of  1\%  ? 

Opkration.--$1.0175  =  Course  of  Exchange. 

$.0105  =  Bank  Dis.  on  $1,  for  68  da. 
|t.007    =  Cost  of  Exchange,  for  $1. 
$1,007  X  ie50  =r  $1661.55,  value  of  Draft. 

4.  Of  a  draft  on  New  York  at  30  da.  for  $4720,  at  1\% 
premium  ? 

5.  Of  a  draft  on  New  Orleans,  at  90  da.,  for  $5275,  int. 
being  7^,  and  exchange  \%  discount? 

6.  Find  the  cost  in  Philadelphia  of  a  draft  on  Denyer, 
at  90  da.,  for  $6400,  the  course  of  exchange  being  101  f  ? 

7.  What  must  be  paid  in  New  York  for  a  draft  on 
San  Francisco,  at  90  da.,  for  $5600,  the  course  of  ex« 
change  being  102|^? 

701.  Find  the  Face 

1.  Of  a  draft  on  St.  Louis,  at  90  da.,  purchased  for 
$4500,  exchange  being  at  101^^  ? 

OVSEATION.*— $1,015    s=  Course  of  Exchange. 

$.0155  =  Bank  Dis.  of  $1,  for  98  da.,  at  ^% 
$.9995  =  Cost  of  Exchange  of  $1. 
$4500  H- .^095  ^  %i5(Mi26.    (520.) 
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2.  Of  a  draft  on  Richmond  at  60  da.  sight,  pnrchafied 
for  11797.50,  interest  7^,  premium  2^%  ? 

3.  Of  a  sight  draft  bought  for  $711.90,  discount  1^%, 

4.  A  commission  merchant  sold  2780  lb.  of  cotton  at 
11 1  cents  a  pound.  If  his  commission  is  2^%,  and  the 
course  of  exchange  98^^,  how  large  a  draft  can  he  buy  tc 
remit  to  his  consignor  p 

5.  The  Broadway  Bank  of  New  York  having  declared 
a  dividend  of  6%,  a  stockholder  in  Chicago  drew  on  the 
bank  for  the  sum  due  him,  and  sold  the  draft  at  a  pre- 
mium of  H%y  thus  realizing  $2283. 18|  from  his  dividend. 
How  many  shares  did  he  own  ? 

6.  A  man  in  Bochester  purchased  a  draft  on  Louisville, 
Ky.,  for  $5320,  drawn  at  60  days,  paying  $6161.10.  What 
was  the  course  of  exchange  P 

7.  BeceiVed  from  Savannah  250  bales  of  cotton,  each 
weighing  520  pounds,  and  invoiced  at  12)^  cents  a  pound. 
Bold  it  at  an  advance  of  25^,  commission  H%,  and 
remitted  the  proceeds  by  draft.  What  was  the  face  of 
the  draft,  exchange  being  i%  discount  P 

FOREIGN    EXCHANGE. 

702.  Money  of  Account  consists  of  the  denomi- 
nations or  divisions  of  money  of  any  particular  country, 
in  which  accounts  are  kept. 

The  Act  of  Marcli  8,  1873,  provides  that  "  the  value  of  foreign 
coin,  as  expressed  in  the  money  of  account  of  the  United  States, 
shall  be  that  of  the  pure  metal  of  such  coin  of  standard  value  ;  and 
the  values  of  the  standard  coirs  in  circulation,  of  the  various  na- 
tions of  the  world,  shall  be  estimated  annuaUy  by  the  Director  of 
the  Mint,  and  be  proclaimed  on  the  first  day  of  January  by  the 
Secretary  of  the  Treasury. " 
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704.  Sterling  Bills  or  Sterling  Exchange 

are  bills  ou  England,  Ireland,  or  Scotland.  Snch  bills 
are  negotiated  at  a  rate  fixed  without  reference  to  the  par 
of  exchange. 

Formerly  such  bills  were  quoted  at  a  certain  rate  %  above  tbe 
old  par  yalne  of  a  pound  Bterling.  which  was  $444|.  As  this  was 
eDtirely  a  fictitious  value,  and  always  about  9%  below  the  real 
value,  the  course  of  exchange  always  appeared  to  be  heavily  against 
this  country,  and  thus  tended  to  impair  its  credit.  By  the  Act  of 
March,  1878,  "all  contracts  made  after  the  first  day  of  Jannary, 
1874,  based  on  an  assumed  par  of  exchange  with  Great  Britain  of 
tifty.four  pence  to  the  dollar,  or  $4.44|  to  the  sovereign  or  pound 
sterling,"  are  declared  nuU  and  void.  The  par  of  exchange  between 
Great  Britain  and  the  United  States  is  fixed  at  $48065. 

706.  Exchanges  with  Europe  are  effected 
chiefly  through  the  following  prominent  financial  circles: 
London,  Paris,  Antwerp,  Amsterdam,  Hamburg,  Frank- 
fort, Bremen,  and  Berlin. 

In  exchange  on  Paris,  Antwerp,  and  Switzerland,  the  unit  is 
the  franCy  and  the  quotation  shows  the  number  of  francs  and 
centimes  to  the  dollar,  Federal  Money.  In  excliange  on  Amster- 
dam, the  unit  is  the  guilder ^  quoted  at  its  value  m  cents  :  on  Ham- 
burfiT,  Frankfort,  Bremen,  and  Berlin,  the  quotation  shows  the  value 
aifawr  reiehimark$  (marks)  in  cenu, 

WRITTEN     EX  AMP  Z  IS  a. 

706.  Find  the  cost 

1.  Of  a  bill  of  exchange  on  London  at  3  days'  sight, 
for  £393  15s.  6d.,  exchange  being  quoted  at  4.89^,  and 
goldatLlOf 

OPERATION. 

£893  15a  6d.  =  £393.775. 

$4,895  X  393  775  =  ^1927.529,  gold  value  of  bill. 

$1927.529  X  1.10^  —  1.2122.69.  value  in  ewrrwff^. 


^0  PBBCENTAGE. 

2.  Of  a  bill  of  exchange  on  lirerpool^  for  £173  58.  9d 
par  yalue,  in  gold. 

3.  Of  a  bill  of  £625  4s.  3d.  sterling,  at  4.83^,  gold  LOdf. 

4.  Of  a  bill  on  Paris  for  495  francs,  at  5.15  francfi  to 
the  dollar,  in  gold. 

Ofsration. — 495  -^  5. 15  =  $96.12,  gold  ralne  of  the  bill. 

Analysis. —Since  5.15  francs  cost  $1, 495  francs  will  cost  as  many 
dollars  as  5.15  francs  are  contained  times  in  495  francs,  or  $96.12. 

5.  Of  a  bill  on  Antwerp  for  697^^  francs,  at  5.1 7J  francs 
to  the  dollar,  in  gold. 

6.  Of  a  bill  on  Geneva,  Switzerland,  for  1655  francs, 
at  5.15f,  in  cnrrency,  gold  being  1.09f. 

7.  Of  a  bill  on  Frankfort  for  650  mark^,  at  94|,  in  gold. 

OFKBATION.--I.94375  -»>  4  X  650  =  |15a.de. 

AisTALTfiia.— Since  $.94|  is  the  valae  of  4  marks,  660  marks  axe 
worth  650  times  \  of  $.94|,  or  $153.36. 

8.  Of  a  bill  on  Berlin  for  1750  marks,  quoted  at  96^, 

in  gold. 

9.  Of  a  bill  on  Hamburg  for  2155  marks,  at  95 J,  in 
currency,  gold  being  I.IOJ. 

10.  Of  a  bill  on  Amsterdam  for  2500  guilders,  quoted 
at  41|,  brokerage  i%. 

Operation.— $.41635  x  2500  =  1040.625. 

$1040.625  X  .OOJ  =  $2.60,  brokerage. 
$1040.625  +  $2.60  =  $1043.225,  cost  of  bOL 

11.  Of  a  bill  on  Amsterdam  for  1950  guilders,  at  41  J. 

12.  Bought  exchange  on  Amsterdam,  at  41  J,  for  3750 
guilders;  on  Hamburg,  at  95|.  for  1000  marks;  and  on 
London  for  £500,  at  $4.85.  What  was  the  cost  of  the 
whole  in  currency,  gold  selling  at  109i  ? 
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13.  What  will  it  cost  to  remit  directly  from  Boston  to 
Amsterdam,  12560  guilders,  at  41  J? 

14.  What  will  be  the  cost  of  remitting  13550  marks 
from  New  York  to  Frankfort,  exchange  selling  at  94J, 
and  gold  at  109J  ;  brokerage,  i%  ? 

707.  What  win  be  the  face 

1.  Of  a  bill  of  exchange  on  London  that  can  be  bonght 

for  $5500,  in  currency,  exchange  selling  at  4.86,  and  gold 

at  1.10  ? 

Operation.— $5500  currency  ->- 1.10  =  $5000,  gold.    (510.) 
$5000  +  $4.86  =  1028.806  + . 
£1028.806  =  £1028  16fl.  l^d. 

2.  Of  a  bill  on  Manchester,  England,  that  can  be 
bought  for  $7500,  gold ;  rate  of  exchange,  4.86  ? 

3.  Of  a  bill  on  Berlin  that  cost  $4000  in  gold,  exr 

change  93  J  ? 

Operation.— ($4000  -*-  $.9375)  x  4  =  17066|  marks. 
Analtbis.— Since  $.d3|  will  buy  4  marks,  $4000  will  buy  4  times 
as  manj  marks  as  $.93f  is  contained  times  in  $4000,  or  17066}  marks* 

4.  Of  a  bill  on  Hamburg  that  cost  $550  in  gold,  ex^ 
change  94}  ? 

5.  Of  a  bill  on  Frankfort  that  cost  $395.75  in  gold, 
exchange  95^  ? 

6.  Of  a  bill  on  Geneya,  Switzerland,  that  cost  $325  in 

gold,  exchange  at  5.17  ? 

Operation.— ^.17  fr.  x  325  =  1680.25  francs. 
Analysis.— If  $1  will  buy  6.17  francs,  $325  wiU  buy  825  timea 
6.17  francs,  or  1680.25  francs. 

7*  A  merchant  in  Kew  Orleans  gave  $6186,  cmreiicy, 
for  a  bill  on  Paris,  at  5.15^.    What  was  its  &ce  ? 

8.  What  is  the  face  of  a  bill  on  Antwerp,  that  marj  be 
purchased  in  New  York  for  $2500,  exchange  eJt  ^A.^\1 
16 
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ARBITRA.TION    OP    EXCHAITGE. 

708.  Arbitration  of  Exchange  is  the  process  of 
computing  the  cost  of  exchange  between  two  places  by 
mefins  of  one  or  more  intermediate  exchanges.  Such  ex- 
change is  said  to  be  indirect  or  ctrcuitotis. 

By  this  computation  the  relative  cost  of  direct  and  indirect  er- 
chancre  is  ascertained.  Sometimes,  owing  to  the  coarse  of  exchange 
between  different  piaces.  it  is  more  advantageous  to  remit  by  the 
latter  than  by  the  tonne  r. 

^  Arbitration  is  either  simple  or  compouna. 

709.  Simple  Arbitration  is  that  in  which  there 
is  but  one  intermediate  place. 

710.  Compound  Arbitration  is  that  in  which 
there  are  several  intermediate  places. 

WHITTJSN    MXBBCI8X!Ft. 

711*  1.  1  owe  1500  marks  to  a  merchant  in  Frankfort 
Should  I  remit  directly  from  New  York,  or  through  Lon- 
don, exchange  on  Frankfort  being  94,  on  London,  4.87^, 
and  in  the  latter  place  on  Frankfort  20.75  marks  to  the 
pound,  and  the  London  brokerage  )^%  ? 

QPEBATiON.— 1.94  X 1500+4= $352.50,  cost  of  direct  exdiange. 
1500  marks  +  20.75  marks  =  £72.29. 
£72.29  -f  }  %  =  £72.a8. 
$4.87^  X  72.38  =  |352.83. 
$352.85  —  $352.50  =  $.35,  loss  by  ind.  exchange. 

2.  What  will  it  cost  to  remit  from  Boston  to  Berlin 
750  marks,  by  indirect  exchange,  through  Paris,  exchange 
in  New  York  on  Paris  being  at  5.15,  and  4  mArks 
at  Paris  being  w(»rth  491  francs^  the  brokerage  being 
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3.  What  will  it  cost  to  remit  2500  guilders  from  New 
York  to  Amsterdam,  through  London  and  Paris,  the  rates 
of  exchange  being  as  follows :  at  New  York  on  London 
4.83,  at  London  on  Paris  24.75  francs  to  the  pound,  and 
at  Paris  on  Amster^iam  2.09  francs  to  the  guilder,  broker^ 
^e  at  London  and  Paris  i%  each  ? 

OFERATIOK. 

$  fl9  =  2500  gnildere. 

1  guilder      =:  3.09  francs. 

1  franc  (net)  =  1.00}  (with  brokerage). 

21.75  francs  =  £1. 

£1  (net)         =z  £1.00}  (with  brokerage). 

£1  =  $4.83. 

Hence       ^500  x  2.09  x  1.00}  x  1.00|  x  4.88     ^^ 

24.75 

_  „  ^.         100  X 19  X  1.00}  X  1.00}  X  1.61      j,-,^«« 

By  cancellation,    1 2 =  $1022.22. 

o 

Analysis. — ^Since  the  members  of  each  equation  are  «qaa],  the 
product  of  the  corresponding  members  of  any  number  of  equations 
are  equal ;  hence,  the  product  of  all  the  second  meml)ers  divided 
by  the  product  of  aU  the  first  members  except  one,  must  gire  that 
member,  which  is  the  value  required. 

4.  A*  merchant  in  St.  Louis  directs  his  agent  in  New 
York  to  draw  upon  Philadelphia  at  1%  discount^  for 
tl500  due  from  the  sale  of  mdse. ;  he  then  draws  upon 
the  New  York  agent,  at  2%  premium,  for  the  proceeds, 
after  allowing  the  agent  to  reserve  ^%  commission*  What 
Aum  does  he  realize  from  his  mdse.  ? 

OPEBATIOK. 

(  a? )  St.  L.  =  1500  PhUadelphia. 
100  Phil.   =     99  N.York. 
100  N.  Y.  =    102  St.  Louis. 
1  =  .995  (net  proceeds), 

^y canoellation,    .  15 x 99 x  102 x. 996= $1507.18 
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AKALTsn.— 4100  on  FhilAdelpblft  =  |99  on  N.  Y.,  and  $100  on 
K.  Y.  =  $102  on  St.  Loois ;  and  since  the  agent  reserves  ^%  com- 
mission, $1  realized  =  $.005  net  proceed&  Arranging,  canceling, 
and  mnltiplying,  we  find  the  result  to  be  $1507.18. 

BuiiE. — L  Bepresent  the  required  sum  by  {x),  mih  the 
proper  unit  of  currency  affixed,  and  place  %t  equal  to  the 
given  sum  on  the  right, 

IL  Arrange  the  given  rates  of  exchange  so  that  in  any 
two  consecutive  equations  the  same  unit  of  currency  shall 
stand  on  opposite  sides, 

III.  When  there  is  commission  for  drawing,place  1  minus 
the  rate  on  the  left  if  the  cost  of  exchange  is  required,  and 
on  the  right  if  proceeds  are  required  ;  and  when  there  is 
commission  for  remitting,  place  1  plus  the  rate  on  the 
right,  if  cost  is  required,  and  on  the  left,  if  proceeds  are 
required. 

rV.  Divide  the  product  of  the  numbers  on  the  right  by 
the  product  of  the  numbers  on  the  left,  canceling  equal 
factors,  and  the  result  will  be  the  required  sum. 

m 

CJommisfiion  for  drawing  is  commission  on  the  sale  of  a  draft ; 
commission  for  remitting  is  commission  on  the  purchase  price  of  a 
draft. 

The  above  method  of  operation  is  sometimes  called  the  Chain  Rule. 

6.  If  at  Kew  York  exchange  on  London  is  4.84|^  and 
at  London  on  Paris  it  is  25.73  francs  to  the  £,  what  is 
the  arbitrated  course  of  exchange  between  New  York  aud 
Paris? 

6.  If  in  London  exchange  on  Paris  is  25.71>  and  in 
New  York  on  Paris  it  is  5.15^^  what  is  the  arbiti^ated 
courae  of  exchange  between  New  York  and  London  i 
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7.  A  banker  in  New  York  remits  $5000  to  Liverpool 
by  indirect  exchange;  through  Paris,  Hamburg,  and  Am- 
sterdam, the  rates  being  as  follows :  in  New  York  on 
Paris  5.18  fr.  to  the  dollar,  in  Paris  on  Hamburg  1.22  fr, 
to  the  mark,  in  Hamburg  on  Amsterdam  1.70  mark  to  the 
guilder,  and  in  Amsterdam  11.83  guilders  to  the  pound 
sterling.  How  much  sterling  will  he  have  in  bank  at 
liiterpool,  and  how  much  does  he  gain  by  indirect  ex- 
change, sterling  being  worth  in  New  York  4.83|^  ? 

8.  A  merchant  in  Philadelphia  owes  a  correspondent 
in  Paris  35000  francs.  Direct  exchange  on  Paris  is  5.15 ; 
but  exchange  on  London  is  4.83,  and  London  exchange 
on  Paris  is  25.12.  Allowing  i%  commission  for  brokerage 
9>t  London,  which  is  the  more  advantagBous  way  to  remit, 
and  by  how  much  ? 

9.  An  American  resident  at  Amsterdam  wishing  to 
obtain  funds  from  the  U.  S.  to  the  amount  of  $4500, 
directs  his  agent  in  London  to  draw  on  Philadelphia,  and 
remit  the  proceeds  to  him  in  a  draft  on  Amsterdam,  ex- 
change on  London  in  PhiL  selling  at  4.87^,  and  in  Lon- 
don on  Amsterdam  11.17^  guilders  to  the  pound  sterling. 
If  the  agent  charges  commission  at  i%  both  for  drawing 
and  remitting,  how  much  better  is  this  arbitration  than 
to  draw  directly  on  the  IT.  S.  at  41^  cents  per  guilder? 

10.  A  speculator  residing  in  Cincinnati,  haying  pur- 
chased 165  shares  of  railroad  stock  in  New  Orleans,  at 
'i^%,  remits  to  his  agent  in  N.  York  a  draft  purchased  at 
2%  premium,  directing  the  agent  to  remit  the  sum  due  on 
N.  Orleana  Now,  if  exchange  on  N.  Orleans  is  at  i%  dis- 
eonnt  In  N.  Y.,  and  the  agent's  commission  for  remitting 
is  ^^,  how  much  does  the  stock  cost  in  Cincinnati? 
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CUSTOM-HOUSE   BUSINESS. 

713.  A  Cuatoni'Houae  is  an  office  established  by 
government  for  the  transaction  of  business  relating  to  the 
collection  of  customs  or  duties^  and  the  entry  and  clear* 
ance  of  vessels. 

713.  A  Fort  of  JEntry  is  a  seaport  town  in  wl^ich 
a  custom-house  is  established. 

714.  The  Collector  of  the  Port  is  the  officer  ap- 
pointed by  government  to  attend  to  the  Gollection  of 
duties  and  to  other  custom-house  business. 

715.  A  Clearance  is  a  certificate  given  by  the  Col- 
lector of  the  port^  that  a  vessel  has  been  entered  and 
cleared  according  to  law. 

67  the  entry  of  a  vessel  is  meant  the  lodgment  of  its  papers  in 
the  custom-house,  on  its  arrival  at  the  port. 

716.  A  Manifest  is  a  detailed  statement,  or  invoice, 
of  a  ship's  cargo. 

No  goods,  wares,  or  merchandise  can  be  brought  into  the  United 
States  by  any  vessel,  unless  the  master  has  on  board  a  full  mani- 
fest, showing  in  detail  the  several  items  of  the  cargo,  the  place 
where  it  was  shipped,  the  names  of  the  consignees,  etc. 

717.  Duties  or  CtJistoms  are  taxes  levied  on  im- 
ported goods. 

The  general  object  of  such  taxes  is  the  support  of  government^ 
but  they  are  also  designed  sometimes  to  protect  the  numofiGtiiiiag 
industry  of  a  country  against  foreign  competition. 

718.  A  Tariff  is  a  schedule  showing  the  nri^es  of 
duties  fixed  by  law  on  all  kinds  of  imported  merchimclifl^ 

Duties  are  of  two  kinds.  Specific  and  Ad  Valorim. 
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719.  A  Specific  Duty  is  a  fixed  sum  imposed  on 
articles  aooording  to  their  weight  or  measure,  but  without 
regard  to  their  value. 

720.  An  Ad  Jalorem  .Duty  is  an  import  duty 
assessed  by  a  percentage  of  the  value  of  the  goods  in  the 
country  from  which  they  are  brought 

Before 'computing  Specific  duties,  certain  deductions,  or  allow- 
ances, are  made,  called  Tare,  LeaJcdgey  Breakage,  eta 

7221.  Tare  is  an  aUowance  for  the  weight  of  the  box,  cask, 
bag,  etc.,  that  contains  the  merchandise. 

722.  Leakage  is  an  allowance  for  waste  of  liquors  imported 
in  casks  or  barrels. 

723.  Breakage  is  an  allowance  for  loes  of  liquors  imported 
in  bottles. 

734.  Gross  Weight  or  Value  is  the  weight  or 
value  of  the  goods  before  any  allowance  is  made. 

725.  Net  Weight  or  Vidue  is  the  weight  or  value 
of  the  goods  after  all  allowances  have  been  deducted. 

WMITTBN    BXBMCISSS. 

726.  I^d  the  Duty 

1.  On  356  yds.  of  carpeting^  invoiced  at  lis.  6d.  per 
yd.,  the  duty  being  60^. 

Opebation.— lis.  6d.  =  £.575. 

£.575  X  356  =  £304.125. 

$4.8665  (par  value  of  £1)  x  201125  =:  $098.87. 

$993.37  X  .50  =  $496.68»  dntj.    (510.) 

2.  On  60  hhd.  of  sugar,  each  containing  6(X)  lb.,  at  6| 
cts.  per  lb. ;  duty  If  cts.  per  lb. 

3.  On  360  boxes  of  cigars,  each  containing  100  cigars, 
invoiced  at  $7.60  per  box ;  weight,  12  lb.  per  1000;  duty, 
$2.60  per  lb.,  and  25^  ad  valorem. 
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4  A  wine  merchant  in  New  York  imported  from  Havre 
100  do2.  quart  bottles  of  champagne^  at  $13  per  doz^  and 
25  casks  of  sherry  wine,  each  containing  30  gals.,  at  t2^0 
per  gaL  What  is  the  duty,  the  rate  on  the  champagne 
being  $6  per  dozen,  and  on  the  sherry  60  cents  per  gaL, 
and  26%  ad  valorem  ? 

5.  Imported  from  Geneva  25  watches  invoiced  at  $125 
each,  and  15  clocks,  at  $37.50.  What  was  the  duty,  the 
rate  being  on  clocks  25^,  and  on  watches,  35^  ad  valorem  ? 

6.  A  liquor  dealer  receives  an  invoice  of  120  dozen  pint 
bottles  of  porter,  rated  at  $.75  per  dozen.  If  %^%  of  the 
bottles  are  found  broken,  what  will  be  the  duty  at  36  cts. 
per  gallon  ? 

7.  H.  B.  Claflin  A;  Co.  imported  20  cases  of  bleatehed 
muslins,  each  case  containing  175  pieces  of  24.  yards 
each,  1^  yards  wide.  What  was  the  duty  at  5^  cts.  per 
square  yard  ? 

8.  What  was  the  duty  on  10  cases  of  shawls,  average 
weight  of  each  ease  213|  lb.,  invoiced  at  1&375  francs; 
rate  of  duty,  50  cts.  per  lb.  and  35^  ad  valorem  ?  If  I  pay 
for  the  invoice  with  a  bill  of  exchange  bought  at  5.15^, 
and  pay  charges  amounting  to  $67.50  corrency^  what  do 
the  shawls  cost  me  in  currency,  gold  selling  at  1.10  ? 

9.  Olmsted  &  Taylor,  of  New  York,  import  from 
Switzerland  1  case  of  watches,  invoiced  at  7125  francs ; 
duty,  25^  ;  charges,  13.50  francs  ;  commissions,  2^%, 
What  was  the  cost  of  the  watches  in  U.  S.  gold  ? 

10.  Imported  from  England  5  cases  of  cloths  and  cassi- 
meres,  net  weight,  695  lb.;  value  as  per  invoioo,  £375 
10b.  What  was  the  duty  in  American  gold,  the  rate 
being  50  cts.  per  lb.  and  35^  ad  valorem  ? 
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EQUATION    OF   PAYMENTS. 

727*  aquation  of  Payments  is  the  process  of 
findiag  the  ayerage  time  for  the  payment  of  several  same 
of  money  due  at  different  times^  without  loss  to  debtor 
or  creditor. 

738.  The  Equated  Time  is  the  date  at  which  the 
several  debts  may  be  discharged  by  one  payment. 

739.  The  Term  of  Credit  is  the  time  at  the 
expiration  of  which  a  debt  becomes  due. 

730.  The  Average  Term  of  Credit  is  the  time 

at  the  end  of  which  the  several  debts  due  at  different 
dates^  may  all  be  paid  at  once,  without  loss  to  debtor  or 
creditor. 

onA.L   jEXMnciSBa. 

731.  1.  The  interest  of  1100  for  3  ma  equals  the 
interest  of  $50  for  how  many  months  ? 

Akaltsis.'— At  the  same  rate,  the  interest  of  |100  equals  the 
interest  of  $50,  or  one-JuUfot  $100,  for  twice  the  time,  or  6  mo. 

3.  The  interest  of  $20  for  4  mo.  equals  the  interest  of 
$10  for  how  many  mo.  ?  Equals  the  interest  of  $5  for 
how  many  mo.?    Of$l?    Of  $40?    Of  $100? 

3.  The  interest  of  $25  for  6  flio.  equals  the  interest  of 
$5  for  how  many  mo.  ?    Of  $10  ?    Of  $1  ? 

4.  The  interest  of  $10  for  6  mo.^  and  of  $100  for  2  mo., 
taken  together,  equals  the  interest  of  $1  for  how  many 
months? 
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5.  If  I  borrow  $50  for  3  mo.,  for  how  many  months 
should  I  lend  tlOO  to  repay  an  equal  amount  of  interest  ? 

AiTALTBiB. — The  interest  of  150  for  8  ma  is  the  same  as  the 
interest  of  $1  for  50  times  8  mo.,  or  150  mo. ;  and  the  interest  of  $1 
for  150  mo.  is  the  same  as  the  interest  of  $100  for  J^Jf  of  150  mo., 
or  1|  mo. 

6.  If  I  lend  $200  for  3  mo.,  for  how  long  a  time  should 
I  haye  the  use  of  $50  to  balance  the  fayor? 

7.  If  A  borrows  of  B  $1000  for  3  mo.,  what  sum  should 
A  lend  6  for  9  mo.  to  discharge  the  obligation  ? 

733*  Pbinciple. — The  interest  and  rate  remaining  tha 
samcy  the  greater  the  principal  the  less  the  time,  and  the 
less  the  principal  the  greater  the  time. 

WniTTMN    MXJERC18JE8. 

733.  Find  the  average  term  of  credit 

1.  Of  $300  due  in  cash,  $500  due  in  3  mo.,  $750  due 
in  8  mo.,  and  $950  due  in  10  mo. 

OPERATION.  Analtsib.-— On  |300,  the  first 

3  0  0  X      0  =  0  payment,  there  is   no  interest, 

600  X      3  =  1500  since  it  is  due  in  cash  ;  the  int. 

of  $500  for  8  mo.,  is  the  same  as 
750X     8  =  6000  the  int.  of  tl  for  1600  mo. ;  the 

9  5  0x10  =  9500  int.  of  $750  for  8  mo.  is  the  same 

^DUU  )Ll\)y}\)  the  int.  of  $950  for  10  mo.  is  th^ 

6  4  mo.     "'^^^  ^  ^^  ^^^*  ^^  $^  ^^^  ^500  mo. 

^         Therefore,  the  whole  amt.  of  int. 

is  that  of  $1  for  1500  mo.  +  6000  mo.  +  9500  mo.,  or  17000  mo. ;  but 

the  whole  debt  is  $2500 ;  and  the  int.  of  $1  for  17000  mo.  is  equal 

to  the  int.  of  $2600  for  ^^  of  17000  mo.,  or  6|  mo. 

2.  Find  the  average  term  of  credit  of  $800  due  in  1  mo., 
$760  due  in  4  mo.,  and  $1000  du^  m  ^  tclq* 
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KuLE. — ^I.  Multiply  each  payment  by  its  term  of  credit, 
anddimde  the  mm  of  the  products  by  the  sum  of  the  pay* 
mentsj  the  quotient  is  the  average  term  of  credit. 

n.  (To  find  the  equated  time  of  payment,)  Add  the 
average  term  of  credit  to  the  date  at  which  the  several 
credits  iegin. 

3.  On  the  first  day  of  December,  1876,  a  man  gave 
3  notes,  the  first  for  $500  payable  in  3  mo. ;  the  second 
for  $750  payable  in  6  mo. ;  and  the  third  for  11200  paya- 
ble in  9  mo.  What  was  the  average  term  of  credit,  and 
the  equated  time  of  payment  ? 

4.  Bought  merchandise  Jan.  1, 1875,  as  follows :  $350 
on  2  mo.,  $500  on  3  mo.,  $700  on  6  mo.  What  is  the 
equated  time  of  payment  ? 

5.  A  person  owes  a  debt  of  $1680  due  in  8  months,  of 
which  he  pays  -{  in  3  mo.,  ^  in  5  mo.,  ^  in  6  mo.,  and 
|-  in  7  mo.    When  is  the  remainder  due  ? 

6.  Bought  a  bill  of  goods,  amounting  to  $1500  on  6 
months'  credit.  At  the  end  of  2  mo.,  I  paid  $300  on 
account,  and  2  mo.  afterward,  paid  $400  on  account,  at 
the  same  time  giving  my  note  for  the  balance.  For  what 
time  was  the  note  drawn  ? 

OPERATION.  AKALTBI8.~f  300    paid 

300x4  =  1200  4  mo.  before  it  is  due,  and 

400x2^     800  $400,  2  mo.  before  it  is 

.  due,  are  equivalent  to  the 

800              )2000  use  of  |1  for  2000  months. 

—  or  the  use  of  $800  (the 

^  T  balance)  for  2J  mo.  beyond 

(6  mo.— 4  mo.)  +  2^  mo. =4^  mo.  the  original  time.     Hence, 

the  note  was  drawn  for 
4jt  mo.  after  the  second  payment. 
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7.  On  a  debt  of  $2500  due  in  8  mo.  from  Feb.  1,  ih0 
following  payments  were  made :  May  1,  $250,  July  1, 
$300,  and  Sept.  1,  $500.    When  is  the  balance  due  f 

8.  Find  the  average  term  of  credit,  and  the  equated 
time  of  payment  from  Dec.  15,  of  $225  due  in  35  da, 
$350  due  in  60  da.,  and  $750  due  in  90  da. 

9.  Dec.  1,  1874,  purchased  goods  to  the  amount  ol 
$1200,  on  the  following  terms :  25^  payable  in  cash, 
30^  in  3  mo.,  20^  in  4  mo.,  and  the  balance  in  6  mo. 
Find  the  equated  time  of  payment,  and  the  cash  yalue  of 
the- goods,  computing  discount  at  7%, 

734«  To  find  the  equated  time  when  the  terms  of 
credit  begin  at  different  dates* 

1.  J.  Prince  bought  goods  of  W.  Sloan  as  follows: 
June  1, 1874,  amounting  to  $350  on  2  mo,  credit ;  July  15, 
1874,  $400,  on  3  mo.  credit;  Aug.  10,  $450,  on  4  ma 
credit;  Sept.  12,  $600,  on  6  mo.  credit  What  is  the 
equated  time  of  payment  ? 

OFEIULTION. 

$a50  due  Aug.  1,  850  x   0  ==:  0 

400  "  Oct.  15,  400  X  76  =  80000 

450  "  Dec.  10,  450  x  181  =  58050 

600  '*  Mar.  12,  JOO  x  228  =  188800 

1800     1800)228750 

123| 

Hence  the  equated  time  is  124  da.  from  Aug.  1,  or  Dee.  S. 

Analysis.— Computing  the  terms  of  credit  from  Aug.  1,  the 
earliest  doUe  at  which  any  of  the  debts  become  due,  we  find  the 
terms  of  credit  to  be  from  Aug.  1  to  Oct.  15,  75  da.;  to  Dec  10, 
131  da.,  and  to  March  12, 228  da.  The  average  term  of  credit  is 
ibeiefore  124  da.  from  Aug.  1,  and  the  equated  time  Dws.  & 
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PJBOOF^'—Aasame  a^  the  standard  time  the  latest  date,  March  Id. 
The  operation  will  then  he  as  follows : 

S50  X  223  =  78050 
400  X  148  =  59200 
450     X      92    =    41400 

600     X        0    = 0 

1800)178650 
99J 
Hence,  the  equated  time  is  99  da.  previous  to  March  12,  or  Dee.  S, 

2.  Peake  &  Co.  sell  to  Wm.  Jones  the  following  bills 
of  goods :  March  1,  1875,  on  60  da.,  $800 ;  April  15,  on 
30  da.,  $350  ;  May  20,  on  4  mo.,  $3800. 

What  is  the  equated  time  for  settlement  ? 

BuLE. — I.  Find  the  date  at  which  each  debt  becomes  due. 

II.  From  the  earliest  of  these  dates  as  a  standard  com- 
pute the  time  to  each  of  the  others. 

III.  Then  fi^id  the  average  term  of  credit  and  equated 
time  as  in  (733). 

Proof. — Compute  the  terms  of  credit  backward  from  the 
latest  date,  and  subtract  the  average  tim^e  from  thai  dote 
for  the  equated  time. 

If  the  earliest  date  is  not  the  first  of  the  month,  it  is  more  oon- 
venient  to  assume  the  fi/rsit  of  the  month  as  the  standard  date. 

3.  Bought  mdse.  as  follows :  Jan.  15,  1876,  on  4  mo., 
$375;  Feb.  3,  on  60  da.,  $550;  March  25,  on  4  mo., 
$1100 ;  April  2,  on  30  da.,  $250.     Find  the  equated  time. 

4.  Ira  Blunt,  of  Gadsden,  4Ja*>  bought  of  Opdyke  & 
Oo.  the  following  bills  of  goods  on  4  months*  credit : 

Jan.  1,  1874,  $650 ;  Feb.  10,  $380 ;  March  12,  $900 ; 
March  1^  $350  ;  April  3,  $600. 

April  5,  he  discounted  his  bills  at  2%  per  month.  Find 
the  equated  tinie  of  payment,  ai^d  the  discount. 


M'4  PBBGSir!rA0E. 

5.  Jauw  Sjhith  to  Thomab  Bbowxt^  2^^ 

March  10,  1874.        To  mdse.  $835. 

"      18,     "            "     /*  320. 

"      26,   ' "             «      ''  476. 

April     5,     "            "      "  600. 

"       12,     "            ^^      cc  250. 

AUowing  30  days'  credit  on  each  of  the  bills,  what  ia 

the  equated  time  of  payment  ? 

6.  Purchased  goods  as  follows : 

Sept.  15,  1875,  a  bill  of  1275,      on  3  mos. 
Oct.    10,     «  «         351.50,  "  60  da. 

"      28,     "  "         415.75,  "  30  da. 

Nov.    3,     "  "         500,       ''    4  mos. 

Dec.  15,     "  ''         710,       ''    3  mos. 

What  was  due  on  this  account  Aug.  10,  1876,  com- 
puting interest  at  7^  ? 

7.  I  have  four  notes,  as  follows :  the  first  for  $425,  due 
April  1, 1875;  the  second  for  $615,  due  May  10, 1875; 
the  third  for  $1500,  due  May  28, 1875 ;  and  the  fourth 
for  $750,  due  June  10, 1875. 

At  what  date  should  a  single  note  be  made  payable,  to 
be  given  in  exchange  for  the  four  notes  ? 

AYERAGING   AOOOTJl^TS. 

735.  An  Account  is  a  written  statement  of  debit 
and  credit  transactions,  with  their  respective  dates. 

Debit  means  what  is  owed  "by  the  person  with  whom  the  aceoonl 
is  kept ;  eredity  what  is  due  to  him  from  the  person  keeptag  the 
account. 

736.  To  Avercige  ant  Account  is  to  find,  eithei 
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the  equated  time  of  paying  the  balance,  or  the  cash  baluna 
at  any  given  time. 

Each  Stem  of  a  book  acooant  ahoold  draw  interest  from  tha  ftlm« 
it  becomes  due. 

WniTTJSN    BXBMCISJBS. 

737.   1.  Find  the  equated  time  of  paying  the  balance 
oi  the  following  account. 

Dr.  William  Sahpsok.  Cr* 


1875. 

1875. 

Jan.  11 

Tbmdse.    .    .    . 

$750 

Feb.  10 

BjdraftateOda. 

9500 

Feb.    1 

*      "    at  3  mo. 

600 

Mar.   8 

*'  cash     . 

700 

Mar.  15 

•♦       *'    at  6  mo. 

1500 

Apr.  15 

«<     it 

•    •    . 

800 

May    8 

**       •'    at  4  ma 

900 

, 

/ 

Opbratiok  L    (Metho€(  by  ProducU.) 


Paid, 
Apr.  14. 
Mar.    & 
Apr.  15. 


Ami. 
500  X 
700  X 
300  X 


108 

61 

104 


1500 


61500 
42700 
81200 

125400 


Due.  Amt,     Day$.      Product. 

Jan.  11.  750  X  10  =   7500 

May  1.  600  X  120  =  72000 

Sept.  15.  1500  X  257  =  885500 

"      8.  m^  X  245  =  220500 

8750        685500 
1500        185400 

2250       ) 560100 

248  Jf,  or  249  da. 
Balance  due  249  da.  from  Jan.  1,  or  8epi,  7. 

AiTALYSis. — Assuming  for  oonyenience  Jan.  1  as  the  standard 
date,  we  find  as  in  734  the  term  of  credit  of  each  debit  amount ; 
and,  reckoning  from  the  same  date,  the  time  to  each  credit  amount. 
Multiplying  each  amount  by  its  time  in  days,  and  adding  the  debit 
uid  credit  products,  we  find  the  number  of  days'  interest  of  $1  due 
to  the  debtor,  and  the  number  of  days'  interest  of  $1  he  has  already 
received.  The  difference,  560100,  shows  the  number  of  days'  inter- 
est of  $1  still  due,  and  as  the  balance  is  $2250,  the  time  must  be 
Yiis  of  560100  da.,  or  249  da.  Hence,  the  e^uaee<2  tim«  y&  "iiASb  ^3^ 
f^Mh  Am;  t  or  Sefit.  7, 


•^  f 


»n 


I'fiBCEIftAakB. 


JDr. 


OPBRATioir  II.    (Metkod)iy  Inieretii) 


,  $750  to  Jan.  11  {fxom  Jan.  1)=  10  da.,  int.  at  1  %  per jmo.  f2.50 

000  '*  Feb.  1  +  8  mo.       =4  mo. 
1500  •'  Mar.  15  +  6  mo.        =8  mo.  14  da., 
900  '*  Hay  8  +  4  p)o        .=9  x{io.   2  d$; 


«i 


u 


24.00 

127.00 

72.00 

^26.10 


$875Q 

Or. 
$500  to  Feb.  10+63  da.  =  3  mo.  13  da.,  int.  «t  t%  per  mo.  f  17,17 
700  "  Mar.    3  '=2pio.    3  4«^-.       *'  "  14.47 

800  "  Apr.  16  =3  mo.  14  da.,       '*  «  10.40 

$1600  t49.04 

#2M.I0  -^  $^.04  ac  $1^.00,  int  at  1  %  per  mo.  due. 
Int  of  balance,  $8260,  lor  1  mo.,  at  1  ^  =  $22.50. 
Hence,  $184.06  -k  $22^0  =  8*18  +  mo.,  or  8  mo.  6  da. 
8  mo.  6  da.  from. Jan.  1,  or  Sept.  1,  EfwUed  Time. 

In  this  operation,  12^  per  anmun  or  1^  per  mo.  is  assumed  for 
convenience  ;  since  the  int.  *t  1  %  per  mo.  is  afl  many  hundi9<|^hs 
•8  tbere  a«8  moniluB,  and  one-third  as  many  thousandths  0£  them 
am  days.  Thus,  the  int  of  f24i9  &r  2  mo.  9  da.  is  $4.98  +  $.747 
=  $5,727(511). 


2.  Find  the  equated  time  p|  the  following: 
Dr.  William  Snijcfsoisr. 


Or, 


1874. 

• 

1874. 

Aug.    5 

To  mdse.  at  8  mo. 

$720 

Oct.  10 

By  cash    .     .     . 

$500 

%pt.^ 

«*       '<        .*/  o   .«• 

850 

I)|9C.  15 

'•  draft  at  «0d^. 

450 

»ft»r.   « 

i<              M 

1200 

"    21 

"  loas^     .    ,    . 

900 

w&. 

1 

Wi5,» 

ifm.  m 

'f  mm^fi^t^nao. 

020 

Jsm.    8 

-  .          •          . 

251 

BfTLis  1. — I.  Find  the  date  at  whid^  each  debit  Hem  i$ 
due,  and  each  credit  item  is  paid  or  dice. 

IL  Take  the  first  day  of  the  rmnih  in  the  earliest  dale 
an  either  side  of  the  account  as  a  standard  d^^»  mi  wA- 
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I 

tfpfp  eaeh  gum  due  or  paidh^  (h$  finmMt  of  days  beiwoen 
its  time  and  ike  standard  date, 

EEL  Add  the  products,  and  their  difference  divided  hjf 
the  balance  dvs  will  give  the  number  of  4ays  between  th§ 
standard  date  and  the  equated  time.    Or^ 

BuLE  2. — Find  the  time  of  each  item  from  the  standard 
Cate  Us  before^  and  compute  the  interest  on  each  atl%  a 
month.  The  difference  between  the  amount  of  interest  on 
each  side  divided  "by  the  interest  of  the  balance  at  1%  for 
one  month  will  be  ilie  equated  time. 

When  the  terms  of  credit  are  long,  Bttle  9  g:iTe0  thi^  bbbtter 
method. 

3.  Find  the  equated  timd  of  the  following,  allowing 
60  da.  credit  on  each  debit  item  : 


Dr. 


John  Driscoll. 


Cr. 


1877. 

1877. 

Jane  1 

To  mdse.    .    . 

$950 

Aug*    1 

By  cash     .     . 

$700 

Jaly  6 

.    1 

800 

Sept.  20 

1000 

Sept.  8 

1900 

Nov.    1 

tf          u   ■ 

•          • 

1200 

Oct  20 

u           u 

2600 

* 

4.  What  is  the  equated  time  for  the  payment  of  the 
balance  of  the  followiftg  accofttnt>  alioirtilf  4  months* 
credit  oH  all  the  debit  items  ? 

fff.  DoDD,  BroWk  &  Co.  Or. 


1878. 
Jan.  20 

Ffeb.  11 

•'     26 

Mai*.  10 

Apr.  15 


To  iiidBe. 


II 

M 

*t 


« 
II 
II 
w 
tt 


1878. 

$570 

Feb;  14 

' 

800 

Mai".  1 

720 

At>r.   d 

835 

1150 

• 

960 

- 

475 

**  cash 


<( 


u 


lt)00 
1800 


\ 
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738*  1.  Find  the  cMh  balance  of  the  following  account 
on  the  22d  of  August^  allowing  interest  at  6% : 

Dr.  George  Hammond.  Cr. 


1875. 

.  1875. 

Mar.  15 

To  mdse.,  at  8  mo. 

$600 

May  10 

Bycafih    .    . 

$300 

Apr.    8 

**      -       "4ino. 

700 

July    1 

•         • 

409 

May  10 

"      -       "6  mo. 

1000 

Aug.  15 

50^ 

.  Oferatiok.— By  averaging  the  account,  the  equated  time  for 
paying  the  balance,  $1100,  is  found  to  be  Nov.  4    (734.) 

True  present  worth  of  $1100  for  74  da.  (from  Aug.  22  to  Kov.  4) 
iff  $1086.60;  or  cash  balanee  Aug.  22. 

Or,  by  IrUerest  Method,  as  follows : 

t  .  Dr. 

Int  of   $600,  from  June  15  to  Au«:.  22,    68  da.,      $6.71  (574,) 
"      700,     "     Aug.   8"  "        19  da.,        2.19 


t< 


$8.90 


Or. 


Int.  of  $1000,  from  Aug.  22  to  Nov.  10,  80  da.,  $18.15 
300,  "  May  10  '*  Aug. 22,  104  da.,  6.13 
400,    "     July    1  '*  "62  da., 

500,    "     Aug.  15  "         «         7  da., 


(f 


(( 


« 


(( 


*€. 


H  . 


8.42 
.58 


$22J38 
890 

Balance  of  interest  due  Hammond,       $13.38 
$1100  ~  $18.88  =  $1086.62,  Cash  Balance,  Aug.  22 

.  Analysis. — Giarge  Hammond  witii  interest  on  each  debit  item 
from  the  time  it  is  due  to  date  of  settlement,  and  credit  him  with 
Interest  on  each  sum  paid  from  the  date  of  payment  to  dat<e  of  set- 
tlement, also  on  each  debit  item  which  becomes  due  after  the  date 
of  settlement.  Hence,  he  is  entitled  to  interest  on  $1000  from 
Aug.  22  to  Nov.  10.  As  the  balance  of  interest  is  in  favor  of  Ham- 
mond, it  must  be  deducted  from  the  balance  of  the  account,  to  ob- 
tain the  cash  balance.  There  is  a  slight  difference  in  the  results^ 
but  the  interest  method  is  the  more  accurate.  By  the  use  of  Inter^ 
90t  TMgb,  it  is  also  the  shorter  of  the  two  methods. 
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BcTLE  1. — ^L  Average  the  account,  and  find  the  equated 
time  of  payment  of  the  balance. 

n.  If  the  date  of  settlement  is  prior  to  the  equated  time, 
find  the  present  worth  of  the  balance  of  account  for  the 
cash  balance  ;  if  later,  find  the  interest  of  the  balance  of 
account  for  the  intervening  time,  and  add  it  to  find  the 
cash  balance.    Or^ 

BiTLE  2. — Mnd  the  interest  on  each  debit  and  credit 
item,  from,  the  time  it  is  due  or  paid  to  the  date  of  settle- 
ment, placing  on  the  same  side  of  the  account  the  interest 
on  each  item  due  prior  to  the  date  of  settlement,  and  on  the 
opposite  side  the  interest  on  each  item  due  after  the  date 
of  settlement.  If  the  balance  of  interest  is  on  the  same  side 
as  the  balance  of  the  account,  add  it,  if  on  the  other  side 
subtract  it  j  and  the  result  will  be  the  cash  balance  at  the 
date  of  settlement. 

2.  I  owe  11500  due  May  1,  and  1750  due  Aug.  15.  If 
I  give  my  note  at  30  da.  for  1460,  June  1,  and  pay  1370 
in  cash  July  15,  what  is  the  equated  time  for  paying  the 
balance ;  and  what  would  be  due  in  cash  Dec.  10^  allow- 
ing interest  at  7^? 

3.  When  is  the  balance  of  the  foUowing  account  due 
per  ayerage  ? 


Dr. 

0 

.  B.   TiMPSOK. 

1 

Or. 

1875. 
Aog.  10 
S«pt  5 
Not.  1 
Dec.   6 

To  mdse.  (^  60  da.  . 
"     "      ®80da.  . 
«     "      ^OOda.  . 
"      "      ©aoda.  . 

$761.85 
486.00 
Ifi7.88 

1900.00 

1876. 
Oct.    8 
Not.  15 
Decao 

Byctflh  .... 
<•  note  ^00  da.. 
**  cash  .... 

$800.00 
460.00 

600.00 

\     ^ 
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4.  What  is  the  cash  balance  of  the  above  account  Jan.  1, 
1876,  allowing  interest  at  10^  ? 

5.  Find  the  equated  time,  and  cash  balance  July  1,  of 
the  following,  allowing  7%  interest : 

Dr.  Thomas  Smith.  Cr. 


Jank    4 

To  mdse.  @  4  mo. 

$1600 

Feb.    1 

By  mdse.  @  4  mo. 

$500 

"       6 

'V    «     @3mo. 

1500 

Mar.   2 

*•  cash    .    .    . 

2000 

AfAr.  10 

"      "     @60da. 

3000 

"    ^ 

«           M 

.... 

3150 

«     28 

"      "      @30da. 

2500 

Apr.  16 

.     ■    .         .         . 

800 

6.  Average  the  following  account,  and  find  for  what 
amount  a  note  at  60  days  should  be  given  Aug.  1,  to  pay 
the  balance,  interest  at  6%. 

Dr.  Orsok  Hinmak.  Cr. 


1875. 

• 

1876. 

■ 

Apr.    2 

To  charges  . 

$87J35 

Feb.  25 

By  mdse.  @  8  mo. 

$600 

May  15 

• 

35.75 

Mar.  3 

"      **      ©6  ** 

300 

• 

Apr.   1 

"      **      @6  ** 

^  600 

739*  1.  Average  the  foUowing  ^coot^n^  jSlorfe^,  and  find 
when  the  net  proceeds  are  due.    (543.) 

Account  Sales  of  1200  Ibis,  of  flour  received  froifi 
Smithy  Tyler  £  Co.,  Cincin7iati. 


Date. 

Bayer. 

Quantitj. 

Price. 

• 

Amonat. 

1876. 

May     1 

Jtme    5 

"    15 

July    1 

J.  Brooke 
W.  Long 
A.  Bmce 
W.  Cfi^ 

300  bbl. 
450   •* 
250    '* 
200   «* 

@  $5.50, 3  mo. 
@    6.20,  4  mo. 
@  -6.50, 6  mo. 
@   5.75, 2  ma 

$1650.00 
2790.00 
16&5.00 
115000 

$7215.06 
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Chabgiss. 

Apr.  38.    Freight    ; $674.60 

*•      •'      Cartage    ....;....,.       37.50 

May    1.    Storage 191.00 

Commission  on  $7215,  @  2}^    .    .    .     162.84 

Total  charges $1065:84 

Net  proceeds  dae  x>er  average $6149.66 

OPERATION. 

Average  of  sales,  found  by  the  method  of  Eqnation  of  Payments, 
Oct,  2j  which  is  the  date  at  which  the  commission  i»  d^e. 

Average  of  charges,  includihg  commission  (Oct.  1),  Map  SB. 
Equated  time  of  $72i5  due  Oct.  1,  and  $1065.34  due  May  22,  Oct.  U* 
date  when  the  net  proceeds  are  due. 

Rule. — ^I.  Average  the  sales  cUonei  and  the  result  will 
le  the  date  to  de  given  to  the  commission  and  guaranty.    * 

II.  Make  the  sales  the  credits  and  the  charges  the  dehitSy 
and  find  the  equated  time  for  paying  the  halance. 

2.  Make  an  account  sales^  and  find  the  net  proceeds 
atid  the  time  the  halance  is  due : 

Wm.  Brown,  of  B" .  York,  sold  on  acct.  of  J.  Berry,  of  Chi- 
cago, June  1,  350  hu.  Winter  Whedt,  @  $1.35,  at  60  da.; 
June  15,  275  hu.  Spring  Wheat,  @  $1.75,  at  90  da. ;  July  3/ 
1260  hu.  Indian  Com,  @  $.79,  at  6  mo. ;  and  July  10, 
375  hu.  Eye,  @  $1.02,  at  3  mo.  Pdid  freight.  May  28, 
$567.50;  cartage.  May  30,  $22.50;  insurance,  June  5^ 
$56.25  ;  and  charged  com.  at  S^%,  and  1^%  for  guaranty. 

3.  Sold  on  account  of  Brown,  Sampson  &  Co.,  at  6 
mo. :  Oct.  1,  1874,  13  hhd.  sugar>  averaging  1520  Ih.,  @ 
$.12J ;  Oct.  5, 15  chests  Hyson  Tea,  each  95  lb.,  @  $1.05o 
Paid  charges :  Oct.  3,  Insurance,  $85 ;  Oct.  10,  Cooper- 
age, eta»  $24.50 ;  Oct.  20,  Cartage,  $125.  Charged  com- 
mission and  guaranty,  4\%.  Make  an  account  sales,  and 
find  the  equated  time  for  paying  the  net  pio^^^^ 
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1.  DefB. 


741.  1.  A  father  is  30  years  old^  and  his  son  6;  how 
many  times  as  old  as  the  son  is  the  father  ? 

2.  30  are  how  many  times  6  ?    30  -r-  6  =  ? 

3.  What  part  of  $30  are  $6  ?    Of  20  cents  are  5  cents? 

4.  What  is  the  relation  of  8  io  2  ?    Of  40  rd.  to  4  rd.  ? 
6.  What  relation  has  12  to  3  ?    60  lb.  to  20  lb.  ? 
Compare  the  following,  and  giye  theirlrelatiye  values : 


6.  75  with  5. 

7.  25  with  6f 

8.  1  with  7. 


9.     I  with  7. 

10.  2iwith3f 

11.  .9  with  .3. 


12.  $.6  with  1.2. 

13.  .42  with  .3. 

14.  I  with  }, 


DEFINITIONS. 

:  742.  JRaiio  is  the  relation  between  two  numbers  of 
the  same  unit  valuey  expressed  by  the  quotient  of  the  first 
divided  by  the  second.  Thus  the  ratio  of  12  to  4  is 
12-^4  =  3.  . 

743f  The  Sign  of  ratio  is  the  colon  ( : ),  or  the  sign 
of  division  with  the  line  omitted. 

Thus,  th^  ratio  of  9  to  3  is  expressed  9 : 3,  or  9-^8,  or  in  the  form 
of  a  fraction  |,  and  is  read,  the  ratio  of  9  to  3»  or  9  divided  by  8. 

744.  The  Terdns  of  a  ratio  are  the  two  numbers 
compared. 
745*  The  Antecedent,  is  the  first  term>  or  dividend. 
746.  The  Can-segti^ent  is  the  second  term^  or  dim^^^^ 
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747.  The  Value  of  a  ratio  is  the  quotient  of  the  antece- 
dent divided  by  the  oonsequent^  and  is  an  abstract  number. 

Thus,  \n  the  ratio  $18:  $6,  $18  and  $6  a^  the  terms  of  the  ratio , 
$18  ia  the  antecedent ;  $6  is  the  eonee^ent ;  azxd  8,  the  quotient  oi 
$18  -H  $6,  is  the  value  of  the  ratio. 

748.  A  Simple  Ratio  is  the  ratio  of  two  numbers ; 
as  10 : 5. 

749.  A  Compound  Matio  is  the  tatio  of  thd 
products  of  the  corresponding  terins  of  tlv^o  or  m&re 
simple  ratios. 

Thus  the  ratio  oompoanded  of  the  simple  ratios, 

8-   ^i         v^  ^5       (8:4)>i(9:12)>      ^    .^ 

9:12r'^*y^«^''««^lor.  8x9:4x12    ^^"^'^^ 

Or,  f  X  A  =  t  =  3:2. 

'  - 

When  the  multiplication  is  performed  the  resuU  is  a  simple  ratio. 

750.  The  Reciprocal  of  a  ratio  is  1  divided  by  the 
ratio  (196),  or  it  is  the  consequent  divided  by  the  ante- 
cedent. Thus  the  ratio  of  8  to  9  is  8 : 9,  or  f ,  and  its 
reciprocal  is  f . 

,  The  ratio  of  two  fractions  is  obtained  by  reducing  them  to  a 
common  denominator,  when  they  are  to  each  other  'as  their  nume- 
rktorB(241). 

If  the  terms  of  a  ratio  are  denominate  naAiberd,  they  modt  h% 
reduced  to  the  same  unit  value. 

751*  From  the  preceding  definitions  and  illustrations 
ate  deduced  ike  following 

FoBMULAS. — 1.   The  Ratio  =  Antecedent  -^  ComequefU. 

2.  The  Consequent  =  Antecedent  -f-  Ratio, 

3.  The  jlntecedent  ri  Cousequen^  x  Ratio. 


7^S«  SincQ  the  anteo^^at  is  a  diyi^e&ii^  wd  the  oon- 
Bequ^ut  9k  diTisor>  ^y  phaioge  ^n  ^ithe^  or  bpth  of  the 
j^^ms  of  a  ratio  will  affect  its  yalue  accprdiQg  to  the  laws 
of  division  or  of  fractions  (20Q),  which  Jaws  becpflxe  the 

Genebal  Peiis^ciples  of  Eatio. 

J.  Multiplying  the  antecedent,  or ) '   ^  ,^ .  . .    ^. 
■..,./,  ^  f  Mvltipltea  the  ratio. 

Dividing  the  consequent,  ) 

2.  dividing  the  antecedent,  or      )  r^.  -j    ^i 

^r  lA'  f '     A  ^       y  Divides  the  ratw. 

Multiplying  the  consequevi,      \ 

3.  Multiplying  or  dividing  both  ^  ^^  ^  ^^^^  ^^ 

antecedent  and   consequent  r         .- 
by  the  same  number,  ■ 

753*  These  principles  may  be  embraced  in  one 

GENEKAL  LAW. 

A  change  in  the  antecedent  produces  a  like  change  in 
the  ratio;  but  a  change  in  the  consequent  produces  an 
OPPOSITE  change  in  the  ratio. 

JSXEnCISES, 

754.  1.  Express  the  ratio  of  11  to  4 ;  of  16  to  2 ;  of  20 
to  6| ;  of  136  to  $12  5  of  9  lb.  to  27  lb. ;  of  4^  bu.  to  9  bu. 

2.  Can  yon  express  the  ratio  between  $15  and  5  lb.  ? 
The  Reason  ? 

3.  Indicate  the  ratio  of  18  to  20  in  tiao  forms.  What 
are  the  terms  of  the  ratio  ?  The  antecedent  f  The  conr 
sequent  f~    The  kind  of  ratio  ?    The  value  of  the  ratio  ? 

In  like  manner  express^  analyze,  and  give  the  Talue^ 

4.  Of  80  to  120;  of  12^  to  37i ;  of  le^to  f 

6.  Of  5.2  to  1.3  ;  of  f  to  T^ ;  of  f^x l^^m' 
17 
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6.  The  antecedents  of  a  ratio  are  7  and  10^  and  the 
consequents^  5  and  4.    What  is  the  yalue  of  the  ratio  ? 

7.  The  first  terms  of  a  ratio  are  18^  12,  and  30^  the 
second,  54,  6,  and  15.  What  is  the  kind  of  ratio  ?  Ex- 
press  in  three  farms.    Find  its  value  in  the  lowest  terms. 

Solve,  and  state  \hB  formula  applied  to  the  following  : 

8.  The  consequent  is  3  J,  the  antecedent  |4;  what  is 
the  ratio  ? 

9.  The  antecedent  is  60,  the  ratio  7 ;  what  is  the  con- 
sequent ? 

10.  The  consequent  is  16.12},  the  ratio  |f;  what  is 
the  antecedent  ? 

11.  The  ratio  is  2f,  the  antecedent  }  of  | ;  what  is  the 
consequent  ? 

12.  The  ratio  is  6,  the  consequent  1  wk.  3  da.  12  hr.; 
what  is  the  antecedent  ? 

13.  Express  the  ratio  of  120  to  80,  and  give  its  value 
in  the  lowest  terms. 

14.  Make  such  changes  in  the  last  example  as  will 
illustrate  Prin.  1. 

15.  With  the  same  example,  iUui^Tate  Prik.  2. 

16.  Illustrate  by  the  same  example  Prik.  3. 

17.  Find  the  fwfproorf  of  the  ratio  of  76  to  15. 

18.  Find  the  reciprocal  of  the  ratio  of  2  qt.  1  pt.  to 
4gaL  1  qt.  1  pt 

What  is  the  ratio 

19.  Of  40  bu.  4.5  pk.  to  25  bu.  2  pk.  1  qt 

20.  Of  6  A.  110  P.  to  10  A.  60  P. 

21.  Of  25  lb.  11  oz.  4  pwt.  to  19  lb.  5  pz.  8  pwt 


raoKmmi 
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755.  1.  What  is  the  ratio  of  4  to  2?    Of  6  to  If    Of 
14  to  7?    Of  21  to  3? 

2.  Find  two  numbers  that  hare  the  same  quotient  as 
8  —  2.     As27-^3.    Asl6-^4.    As  30 —  6.    AB4-A-f 

3.  Express  in  the  form  of  a  fraction  the  ratio  of  26  to 
13.     Of  32  to  8. 

4.  Express  in  both  forms  the  ratio  of  two  other  num- 
bers equal  to  the  ratio  of  10  to  2.    Of  15  to  5.     Of  12  to  3. 

5.  If  4  stalnps  cost  12  cents^  what  will  20  stamps  cost 
at  the  same  rate  ? 

6.  What  number  divided  by  12,  gives  the  same  quo- 
tient as  20 -^  4  ? 

7.  What  number  has  the  same  ratio  to  12^  that  20  has 
to4? 

8.  To  what  number  has  48  the  same  ratio  that  80  has 
to 5?    That  24  has  to  3 ? 

9.  The  ratio  of  20  to  5  is  the  same  as  the  ratio  of  what 
number  to  4  ?    To  6  ?    To  5^  ?    To  6}? 

10.  The  ratio  of  45  to  9  is  the  same  as  the  ratio  of  15 
to  what  number  ?    Of  30  to  what  number  ? 

11.  28  is  to  7  as  8  is  to  what  number  ? 

12.  56  is  to  8  as  what  number  is  to  5  ? 

13.  63  -5-  what  number  equals  the  ratio  ot  a^  ^  V"^ 
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DEFINITIOifS. 

756f  A  Proportion  is  aji  equation  in  which  each 
member  is  a  ratio ;  or  it  is  an  equality  of  ratios. 

757«  The  equality  of  the  two  ratios  may  be  indicated 
by  the  sign  =  or  by  the  double  colon  : : 

Thofi,  we  may  indicate  that  the  ratio  of  8  to  4  is  equal  to  that  of 
6  to  3,  i|i  any  of  the  foUowii^  ways : 

o         a 

8:4  =  6:8,         8:4::  6: 3,        7  =  5,         8Ti-4  =  6-«-8. 

This  proportion,  in  any  of  its  forms,  is  read,  The  ratio  of  S  to  4  it 
egiKd  to  the  ratio  of  6  to  S,  or,8  is  to  4  as  6  is  to  S. 

758.  Since  each  ratio  consists  of  two  terms,  every  pro- 
portion must  consist  of  at  least  four  terms.  Each  ratio  is 
called  a  Couplet,  and  each  term  is  called  a  Proportional. 

759.  The  Antecedents  of  a  proportion  are  the  %st 
and  third  terms,  that  is,  the  antecedents  of  its  ratios. 

760.  The  Consequents  are  the  second  and  fourth 
terms,  or  the  consequents  of  its  ratios. 

761.  The  Extremes  are  the  first  and  fourth  terms. 
763.  The  Means  are  the  second  and  third  terms. 


In  the  proportion  8  :  4  : :  10  :  5,  8, 4, 10,  ai^d  6  ace  the  propwT' 
tionals;  8  :  4  is  the  first  couplet,  10  :  5  the  sepond  couplet ;  8  and  10 
are  the  antecedents,  4  and  5  are  the  consequents  ;  8  and  5  are  the  ex- 
tremes,  4  and  10  are  the  means. 

Three  members  are  proportional,  when  the  ratio  of  the  first  to  the 
second  is  equal  to  the  ratio  of  the  second  to.tiie  third.  Thus.th9 
numhers  4,  10,  and  25  are  proportional,  since  4  :  10  =  10  :  25.  the 
ratio  of  each  couplet  heing  f . 

When  three  numbers  are  prox>ortiona],  the  second  term  is  dalled 
»  Mean  Prop^ieniU  between  the  other  two. 
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The  proportion    8:4  ::  10  :  5    may  be  exprec»ed  thus,  f  =  V 

(75  7 ).    Reducing  these  fractions  to  equivalent  ones  having  a  com* 

-         ,    ^      8x6      10x4 
mon  denominator,  -r^r-  =  — xjr-. 

Since  these  fractions  are  equal,  and  have  a  common  denominator, 
fheir  numerators  are  equal,  or  8  x  5  =  10  x  4. 

763.  Prikciples. — 1.  The  prodttct  of  the  extremes  of 
0  proportion  is  eqtial  to  the  product  of  the  means. 

2.  The  product  of  tJie  extremes  divided  by  either  mean 
mil  give  the  other  mean. 

3.  ne  product  of  the  means  divided  by  either  extreme 
will  give  the  other  eostrefne. 

MIXSCI8JB8. 

764*  1.  The  ratio  of  4  to  10  is  equal  to  the  ratio  of  6 
to  15.    Express  the  proportion  in  all  its  forms  (7ff7)« 

DriU  Exerdie. — ^How  many  terms  has  a  prox)ortion  ?  What  are 
tftiey  called?    How  many  ratios ?    What  are  they  called ? 

Name  the  proportionals  in  example  1 ;  the  couplets ;  the  antc»- 
cedents ;  the  consequents ;  the  extremes ;  the  means.  What  is  the 
product  of  the  extremes  ?  Of  the  means  ?  What  is  the  dividend 
of  the  first  ratio  ?  The  divisor  of  the  second  ratio  ?  The  divisor 
of  the  first  ratio  ?  The  dividend  of  the  second  ratio  ?  In  the  fiao- 
tional  form  what  are  the  numerators  ?    The  denominators  ? 

2.  The  ratio  of  6  to  15  equals  the  ratio  of  8  to  20. 

3.  The  ratio  of  4^  to  18  equals  the  ratio  of  6  to  24. 
Change  to  the  form  of  equations  by  Prik.  1 : 


4.  12: 1728::  1:144. 

5.  2| :  17  ::  20  :  143^^. 


6.  27.03  :  9.01  : :  16.05  :  5.35. 

8*  The  extremes  are  15  and  48^  and  one  of  the  means 
18  10.    Find  the  other  mean. 

9.  The  means  are  25  and  75,  and  one  of  the  extremes 
\s  12^.    Find  the  other  extreme. 
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The  reqtiiied  or  omitted  tenn  in  a  proportion,  or  in  an  opemtion, 
will  hereafter  be  represented  by  0, 

Find  the  term  omitted  in  each  of  the  following  pro- 
portions: 

17.  ^JA. :  aryd. ::  $9} :  $27.25. 

18.  X  :  9.01 : :  16.05  :  6.35. 

19.  f  yd. :  a;  yd. : :  $  J :  $ 59.062& 
?0.  ^:|::a?:f 

21.  a;:38}::8i:76i. 

22.  7.5  :  18  : :  a;  oz. :  7-^  oz. 


11.  8:  52::  20:  a;. 

12.  12:  a;::  1:144 
.13.  a; :  20  : :  120  :  50. 
'14.  $80:$4::a;:,4. 

15.  2.5:  62.5::  5:  a:. 

16.  $175.35  :  $a; : :  i  :  f 


SIMPLE    PBOPOETION. 

765,  A  Simple  JProportian  is  an  expression  of 
equality  between  two  simple  ratios.  It  is  used  to  soIto 
problems  of  which  three  terms  are  given^  and  the  fourth 
is  required. 

Of  the  three  given  namberB,  two  most  always  be  of  the  same 
kind ;  and  the  tMrd,  of  the  same  kind  as  the  regtUred  term, 

766.  A  Statement  is  the  arrangement  of  these 
terms  in  the  form  of  a  proportion. 

WSITTJSN    JBXBBCISB8. 

767«  1.  If  4  tons  pf  coal  cost  $24,  what  will  be  the 
cost  of  12  tons  at  the  same  rate  ? 


STATEMENT. 

4T.:12T.::$24:$a? 

OPERATION. 


12  x24-^4  =  $72 

Or  Bt  Cancellation. 
12  x?/<« 


U 


=  $72 


Analysis. — Since  4  tons  and  12 
tons  have  the  same  unit  value,  thej 
can  be  compared,  and  will  form  one 
couplet  of  the  proportion. 

For  the  same  reason  $24  the  ooet 
of  4  tons,  and  $9;  the  cost  of  18  tons, 
will  form  the  other  couplet. 

Then  byPniN. 8,  $i];  =  24x12 -1-4 
=  $72. 
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PB00Fi^4  X  73=12  x24  (7689  Prih.  1.)  In  praetloe,  that  nambei 
which  is  of  the  same  iiDit  value  as  the  required  tenn,  is  generally 
made  the  antecedent  of  the  second  conplet  or  third  tenn  of  the  pro- 
portion, and  the  required  term,  x,  the  fourth  term.  The  terms  of  th« 
first  couplet  are  so  arranged  as  to  have  the  same  ratio  to  each  other, 
as  the  terms  of  the  second  couplet  have  to  each  other,  which  it 
easily  determined  by  inspection.  The  product  of  the  means  12  and 
24,  divided  by  the  given  extreme  4,  gives  the  other  extreme,  or 
required  term,  $72.    (763,  Pbin.  3.) 

Drill  exercises  like  the  following,  will  soon  make  the  pupil 
familiar  with  the  prindplea  and  operations  of  proportion, 

2.  If  4  horses  eat  12  bushels  of  oats  in  a  given  time, 
bow  many  bushels  will  20  horses  eat  in  the  same  time  ? 

In  this  example,  what  two  numbers  have  the  same  unit  value  ? 
What  do  they  form  ?  What  is  the  denomination  of  the  third  term  ? 
Of  the  required  term  ?  What  is  the  antecedent  of  the  second 
couplet?  From  the  conditions  of  the  question,  is  the  consequent 
of  the  second  couplet  or  required  term,  greater  or  less  than  the 
antecedent  ?  If  greater,  how  must  the  antecedent  and  consequent 
of  the  first  couplet  compare  with  each  other  Y  If  less,  how  c6m- 
pare  ?  What  is  the  ratio  of  the  first  couplet  ?  Why  not  20  to  4  ? 
Make  the  statement.     How  is  the  required  term  found  ? 

3.  If  96  cords  of  wood  cost  $240,  what  will  40  cords  cost  ? 

4.  If  20  lb.  of  sugar  cost  $1.80^  find  the  cost  of  45  lb. 

5.  If  18  bu.  of  wheat  make  4  barrels  of  flour^  how  many 
barrels  will  200  bu.  make  ? 

Bulb. — ^I.  Make  the  steUement  so  that  two  of  the  given 
numbers  which  are  of  the  same  unit  value,  shall  form  the 
first  couplet  of  the  proportion^  and  have  a  ratio  equal  to 
the  ratio  of  the  third  given  term  to  the  required  term. 

IL  Divide  the  product  of  the  means  by  the  given  extreme^ 
and  the  quotient  will  be  the  number  required. 
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CAUSE   AND   EFFECT. 

768.  The  terms  of  a  pl^portion  hare  not  only  tto 
Felatiojis  of  magnitudej  but  also  the  relations  of  cavs$ 
and  ^ffecU 

Every  problem  in  proportion  may  be  considered  adf 
comparison  of  two  causes  and  two  effects. 

Thus,  if  4  tons  as  a  cause  will  bring  when  sold,  $24  as  an  ejfeet, 
12  tons  as  a  cause  wiU  bring  $72  as  an  effect.  Or,  if  6  horses  as  a 
tavM  draw  It)  tons  as  an  effeet^  0  horses  as  a  cause  will  draw  15 
tons  as  an  ^ect. 

769»  Since  like  causes  produce  like  effects,  the  ratio 
of  two  like  causes  equals  the  ratio  of  two  like  effects  pro- 
duced by  these  causes.    Hence^ 

Ist  cause  :  2d  cause  : :  1st  effect :  2d  effect. 

770.  1.  If  8  men  cam  $32  in  one  week,  how  much  will 
15  men  earn  at  the  same  rate,  in  the  same  time  ? 

STATEMENT.  ANALYSIS. — In  this  OX- 

M  caase.         Sd  caaee.     Ist  effect.  8d  effect,    ample  an  effect  is  required. 
8  men  :   15  men   ::   132   :   tx        The  iii^t  cause  is  8  men, 

OTERATKW.  the  second  cause  15  men. 

and  since  they  are   like 

$a;  =  15  X  32-f-o  =  f60  causes  they  can  be  com- 
pared. 
The  «£fect  of  the  first  cause  Is  $83  earned,  the  effect  of  the  second 
cause  4s  f ^  earned,  or  the  required  term.  Since  like  ef^ts  hav« 
the  same  ratio  as  their  causes  (769),  the  causes  may  form  the 
first  couplet,  and  the  effects  the  second  couplet  of  the  proportion. 
The  required  term  is  readily  obtained  by  (TCO*  8). 

2.  If  20  bnsheis  of  wheat  prodaoe  6  harrels  ol  flomr^ 
h^v  munf  bushels  will  be  requii^ed  to  produce  24  boardfl:? 


PROPOBTiaK.  8M 

VUTBWaST.  AKALTO8.-— In  this  ex- 

Ut  cause.  Sd  cause.  Ist  effect.  9d  efltet  ample  a  eatue  is  required. 
20  bu.  ;  icbu.  ::  6bbl.  :  24bbL         The  first  cause  is  20  bu., 

the  second  cause  is  x  bu. 

OPBRATioy.  ^^  ^,je  fvj^wvd  temi. 

j;  bu.  =:  20  X  24  -^  6  =  80  bu.  The  effect  of  %he  first 

cause  is  6  bbl.  of  flour, 
ftie  effect  of  the  second  cause  is  24  bbl.  of  flour.  Since  like  causee 
have  the  same  ratio  as  their  eflects  (709),  the  statement  is  made 
as  in  Ex.  1,  and  the  lequired  term  found  hy  (76«i»  2). 

3.  U  5  horses  consume  10  tons  of  hay  in  8  mo.^  how 

many  horses  will  consume  18  tons  in  the  same  time  ? 

1MB  BharcUe, — ^In  this  example,  what  is  the  first  cause  ?    The 
second  cause?    The  first  effect?    The  second  efi^ct?    Is  ^e  re- 
quired term  a  cause  or  an  efiEect  ?    A  mean  or  an  extrenxe  ?    What 
is  the  first  couplet?    What,  the  second?    Make  th<)  statement.  . 
How  is  the  required  term  found  ? 

4.  If  8  yards  of  cloth  cost  W,  how  many  yards  can  be 
bought  for  175  ? 

6.  How  many  men  will  be  required  to  baild  32  rods  of 
wall  in  the  same  time  that  5  men  can  bu)ld  10  rods  ? 

EuLE. — ^1.  Arra7ige  the  terms  in  {fie  statement  so  that 
the  ratio  of  the  causes  which  form  th6  first  couplety  shaU 
equal  the  ratio  of  the  effects  which  form  the  second  couplet, 
putting  X  in  the  place  of  the  required  tertn, 

II.  If  the  required  term  be  an  extreme,  divide  the  pro* 
duct  of  the  means  iy  the  given  extreme;  if  the  required 
term  be  a  nieany  divide  the  product  of  the  extremes  by  the 
given  mean. 

To  shorten  the  operation,  equal  factors  in  the  first  imd  second,  or 
in  the  first  and  thiid  tenne  may  he  eaneded. 

Solve  the  following  by  either  of  th^  foregoing  methods :  - 
6.  If  5  sheep  cm  be  bought  for  tSO.75,  h^  wbxij 
sheep  can  be  bought  for  (^98.40  ? 
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7.  When  10  barrels  of  flour  cost  $112.50,  what  will  be 
the  cost  of  476  barrels  of  flour? 

8.  If  a  railroad  train  run  30  miles  in  50  min.,  in  what 
time  will  it  run  260  miles  ? 

9.  How  many  bushels  of  peaches  can  be  purchased  for 
$454.40,  if  8  bushels  cost  $10.24? 

10.  If  a  horse  travel  12  miles  in  1  hr.  36  min.,  how  far, 
at  the  same  rate,  will  he  iaravel  in  15  hours  ? 

11.  How  many  days  will  12  men  require  to  do  a  piece 
of  work,  that  95  men  can  do  in  7^  days  ? 

12.  If  f  of  an  acre  o£  land  cost  $60,  what  will  45f  acres 
cost  ? 

13.  At  the  rate  of  72  yards  for  £44  16s.,  how  many 
yards  of  cloth  can  be  bought  for  £5  12s.  ? 

14.  If  }  of  >  barrel  of  cidex  cost  $1-]^,  what  is  the  cost 
of  j^  of  a  barrel  ? 

15.  If  the  annual  rent  of  35  A.  90  P.  is  $28450,  how 
much  land  can  be  rented  for  $374.70  ? 

16.  What  will  87.5  yd.  of  cloth  cost,  if  1 J  yd.  cost  $1.26  ? 

17.  If  by  selling  $5000  worth  of  dry  goods,  a  merchant 
gains  $456.25,  what  amount  must  he  sell  to  gain  $1000  ? 

18.  Bought  coal  at  $4.48  per  long  ton,  and  sold  it  at 
$7^5  per  short  ton.    What  was  the  gain  per  ton  ? 

19.  What  will  be  the  cost  of  a  pile  of  wood  80  ft  long, 
4  ft.  wide,  4  ft.  high,  if  a  pile  18  ft.  long,  4  ft.  wide,  6  ft 
high  cost  $30.24  ? 

20.  If  36  bu.  of  wheat  are  bought  for  $4450,  and  sold 
for  $53.50,  what  is  gained  on  480  bu.  at  the  same  rate  ? 

21.  If  a  business  yield  $700  net  profits  in  1  yr.  8  mo.,  in 
what :tiiQ«  will  tbd  same  business  yield  $1050. profits? . 
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COMPOXJKD    PEOPOETIOK 

771.  A  Compound  Proportion  is  an  expression 
of  equality  between  two  ratios,  one  or  both  of  which  are 
oomponnd. 

AU  the  terms  of  every  problem  in  oompoond  proportion  appear 
In  eaupUis,  except  one,  and  this  is  always  of  the  same  unit  Talae  as 
the  required  teim. 

The  order  of  the  ratios,  and  of  the  terms  composing  the  ral^Ofl^  is 
(he  same  as  in  simple  proportion. 


WJSITTJBJf    JSXJBBCiaBa. 

773.  1.  If  18  men  build  126  rd.  of  wall  in  60  da., 
working  10  hr.  a  day,  how  many  rods  will  6  men  build  in 
110  da.,  working  12  hr.  a  dayP 


8TATE1CENT. 

18  men    :     6  men    j      ^dfl.  rods. 
60  days    :  110  days    > : :  126  :  a? 
10  hours  :    12  hours  ) 
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Or, 


6 


tods. 
X- 


11  42 

$5 


=A|A=9a|  rd. 


X 

^ 

U 

llj) 

*0 

n 

10 

in' 

5 

462 

09J 

11 


42 


92|=a?rd. 


Analysis.— i^ll  the  terms  in  this  example  appear  in  conplets,  ex- 
cept 126  rods,  which  is  of  the  same  unit  value  as  the  required  term,- 
Mid  is  made  the  third  term  of  the  proportion,  and  x  rods,  the  fourth. 

The  required  numher  of  rods  depends  upon  l^ree  conditions :  Ist, 
the  number  of  men  employed  ;  24  the  number  of  days  they  work; 
and  3d,  the  number  of  hours  they  work  each  day. 

Consider  each  condition  separately,  and  arrange  the  terms  of  the 
same  unit  value  in  couplets,  and  make  the  statement  as  insimi^lA 
pioportion  (767).    Then  find  the  le^vi^ViQaL  \«na V}  V^Q^«^ 
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2.  If  20  horses  consume  36  tons  of  hay  in  9  mo.,  ho"W 
many  tons  will  12  horses  consume  in  18  months  ? 

DriU  Exercise, — ^In  this  example,  wbat  is  the  denominatioii  of 
the  required  term  ?  What  given  cumber  has  the  same  unit  value? 
What  will  be  the  third  term  of  the  proportion?  The  fourth? 
How  manj  couplets  are  there  ?  Name  them.  What  kind  of  a  ratio 
do  they  form?  How  is  the  antecedent  and  consequent  of  each 
couplet  determined  ?  How  is  a  compound  ratio  reduced  to  a  simple 
one?  Make  the  statement.  Is  the  required  term  a  mean  or  an 
extreme  ?    How  is  it  found  ?    (763,  3.) 

3.  If  $320  will  pay  the  board  of  4  persons  for  8  weeks, 
for  how  many  weeks  will  $800  pay  the  board  of  16 
persons  ? 

4.  If  a  man  walk  192  miles  in  6  days,  walking  8  hr.  a 
day,  how  far  can  he  walk  in  18  days,  walking  6  hr.  a  day? 

5.  If  6  laborers  can  dig  a  ditch  34  yards  long  in  10 
days,  how  many  days  will  20  laborers  require  to  dig  a 
ditch  170  yards  long? 

BuLE. — L  Form  each  couplet  of  the  compound  ratio 
from  the  numbers  given,  by  comparing  those  which  are  of 
the  same  unit  vahiCy  arranging  the  terms  of  each  in  respect 
to  the  third  term  of  the  proportion,  as  if  it  were  the  first 
couplet  of  a  simple  proportion.    (767.) 

IL  Divide  the  product  of  the  second  and  third  terms  by 
the  product  of  the  first  terms,  the  quotient  will  be  the  num- 
^er  required. 

The  same  preparation  of  the  terms  by  redaction  is  to  be  obBerred 
as  in  simple  proportion. 

When  possible,  shorten  the  operation  bj  dmceUation,  When 
the  verlacal  line  is  used,  write  the  factors  of  the  dividend  on  ih« 
light,  And  the  factors  of  the  divisor  with  9  on  the  left 
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CAUSE    AND    EFFECT. 

773.  If  we  regard  the  conditions  of  each  problem  aa 
the  comparison  of  two  causes  and  two  effects,  the  com- 
pound proportion  will  consist  of  two  ratios,  one  or  both 
of  which  may  be  compound,  and  the  required  term  will 
be  either  a  simple  cause,  or  effect,  or  a  single  element  of  a 
compound  cause,  or  effect. 


,  774.  1.  If  8  men  earn  $320  in  8  days,  how  much  will 
12  men  earn  in  4  days  ? 


Istcanae. 

8  men 
8  days 


%x 


Sdcaiuw. 
4  days )  ^ 

OFEBATION. 


Or, 
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Akaltbib.  — 
In  this  example 
the  first  cause  is 
8  men  at  work  8 
days,  the  second 
cause  is  12  men 
at  work  4  da^rs  ; 
the  two  form  a 
compound  ratio. 

The  effect  of  the  first  cause  is  $320  earned,  the  effect  of  the  sec- 
ond cause  is  $x  earned,  and  is  the  required  term ;  the  two  effects 
form  a  simple  ratio. 

The  value  of  the  reqttired  term  depends  upon  ttoo  conditions : 
Ist,  the  number  of  men  at  work ;  2d,  the  number  of  dajs  thc^  work. 
Consider  each  condition  separately,  and  arrange  the  terms  of  the 
fame  unit  value  in  couplets,  and  make  a  statement  in  the  same  man- 
I  ar  as  in  simple  proportion.  The  required  term  being  an  extreme, 
is  found  by  (763,  3). 

2.  Jf  it  cost  $41.25  to  pave  a  sidewalk  5  ft.  wide  and 
75  ft  long,  what  wiU  it  oost  to  pare  a  similar  walk  8  ft. 
wide  and  566  ft.  long  ? 
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3.  How  many  days  will  21  men  require  to  dig  a  ditch 
80  ft  long^  3  ft.  wide,  and  8  ft.  deep,  if  7  men  can  dig  a 
ditch  60  ft  long,  8  ft  wide,  and  6  ft.  deep,  in  12  days? 


Or, 
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Analysis. — In  this  example  the  causes  and  the  effects  eadi  form 
a  compound  ratio.  The  requi/red  term  is  an  element  of  the  second 
cause  and  a  mean.  Hence  ditide  the  product  of  the  extremes  by 
the  product  of  the  given  means,  and  the  quotient  is  the  required 
factor  or  teim,  2}  da.  (763,  2). 

4.  If  4  horses  consume  48  bushels  of  oats  in  12  days, 
how  many  bushels  will  20  horses  consume  in  8  weeks  ? 

RtJLE. — I.  Of  the  given  numberSy  select  those  which  con- 
stitute  the  causes^  and  those  which  constitute  the  effects, 
and  arrange  them  in  couplets  as  in  simple  cause  and  effect, 
putting  X  in  the  place  of  the  required  term. 

II.  If  the  required  term,  x,  he  an  extreme,  divide  the 
product  of  the  means  ly  the  product  of  the  given  extremes; 
if  X  le  a  mean,  divide  the  product  of  the  extremes  by  tk^ 
product  of  the  given  means;  the  quotient  vnll  be  the  re' 
quired  term. 

Solye  the  following  by  either  of  the  foregoing  mefliodB : 

5.  What  sum  of  mofiey  will  produce  tSOO  in  8  mo«,  if 
#800  produce  $70  in  16  months  P  ^ 


PBOPOBTIOK.  3M 

6.  If  30  reams  of  paper  are  required  to  print  800  copies 
of  a  book  containing  230  pages  each^  40  lines  on  a  page, 
how  many  reams  ure  required  to  print  3000  copies  of 
400  pages  each,  35  lines  on  a  page  ? 

7.  If  10  men  can  cut  46  cords  of  wood  in  18  da.,  work- 
ing 10  hr.  a  day,  how  many  cords  can  40  men  cut  in 
24  da.,  working  9  hr.  a  day  ? 

8.  What  is  the  cost  of  36^  yards  of  cloth  H  yd.  wide, 
if  2J  yards  1|  yd.  wide,  cost  $3.37^  ? 

9.  A  contractor  employs  45  men  to  complete  a  work 
in  3  months ;  what  additional  number  of  men  must  he 
employ,  to  complete  the  work  in  2^  months  ? 

10.  If  a  vat  16  ft  long,  7  ft.  wide,  and  15  ft.  deep 
holds  384  barrels,  how  many  barrels  will  a  yat  17^^  f^ 
long,  10^  ft.  wide,  and  13  ft  deep  hold  P 

11.  What  is  th^  weight  of  a  block  of  granite  8  ft.  long, 

4  ft  wide,  and  10  in.  thick,  if  a  similar  block  10  ft  long, 

5  ft.  wide,  and  16  iiL  thick,  weigh  5200  pounds  ? 

12*  If  it  cost  $15  to  carry  20  tons  H  miles,  what  will 
it  cost  to  carry  400  tons  i  of  a  mile  ? 

13.  If  it  take  13500  bricks  to  build  a  wall  200  ft.  long, 
20  ft  high,  and  16  in.  thick,  each  brick  being  8  in.  long, 

4  in.  wide,*and  2  in.  thick,  how  many  bricks  10  in.  long, 

5  in.  wide,  3  J  in.  thick,  will  be  required  to  build  a  wall 
600  ft  long,  24  ft  high,  and  20  ft  thick  ? 

14.  What  will  15  hogsheads  of  molasses  cost,  if  28| 
gallons  cost  $7}? 

J5.  At  61d.  for  1}  yards  of  cotton  cloth,  how  many 
yi^rdscan  be  bought  for  ^10  6s.  8d.? 

16.  If  t750  gMn  1202.50  in  4  yr^  6  mo.,  what  sum  will 
gain  1155.52  in  1  yr.  6  mo.? 
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17.  In  what  time  can  60  men  do  a  piece  of  work  thai 
16  men  can  do  in  20  days  ? 

18.  If  ^  yd.  of  cloth  6  quarters  wide  can  be  made  from 
1  lb.  12  oz.  of  wool,  how  many  yards  of  doth  4  qnarters 
wide  can  be  made  fpnm  70  lb.  of  wool  ? 

19.  If  the  use  of  1300  for  1  yr.  8  mo.  is  worth  $30,  how 
long,  at  the  same  rate,  may  $210.25  be  retained  to  be 
worth  $42,891  ? 

20.  A  farmer  has  hay  worth  $18  a  ton,  and  a  merdiant 
has  door  worth  $10  a  barrel.  K  the  farmer  ask  $21  for 
his  hay,  what  should  the  merchant  ask  for  his  floor? 

21.  How  many  men  will  be  required  to  dig  a  cdlar 
45  ft.  long,  34:6  ft  wide,  and  12.3  ft.  deep,  in  12  da.  of 
8.2  hr.  each,  if  6  men,can  dig  a  similar  one  22.5  ft.  long, 
17.3  ft.  wide,  and  10«25  ft  deep,  in  3  da.  of  10^5  hr.  each  ? 

22.  If  a  bin  8  ft.  long,  4|  ft.  wide^  and  2^  ft  deep, 
bold  6?!^  bn.,  how  deep  must  another  bin  be  made,  that  is 
18  ft  long  and  3|-  ft  wide,  to  hold  450  bu.  ? 

23.  What  will  120  lb.  of  coffee  cost,  if  10  lb.  of  sugar 
cost  $1.25,  and  16  lb.  of  sugar  are  worth  5  lb.  of  coffee? 

24.  Two  men  haye  each  a  farm.  A's  farm  ia  worth 
$48.75,  and  B's  $43-1;  but  in  trading  A  values  his  at  $60 
an  acre.     What  value  should  B  put  upon  his  ?* 

25.  If  6  men  in  4  mo.,  working  26  da.  for  a  month, 
and  12  hr.  a  day,  can  set  the  type  for  24  books  of  300  pp. 
each,  60  lines  to  the  page,  12  words  to  the  line,  and  an 
average  of  6  letters  to  the  word,  in  how  many  months  of 
24  da.  each,  and  10  hr.  a  day,  can  8  men  and  4  boys  set 
the  tjrpe  for  10  books  of  240  pp.  each,  52  lines  to  tb» 
p^e,  16  words  to  the  line^  and  8  Isttors  to  tke  wold,  2 
boys  doing  as  much  as  1  mani^ 
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TJfS.  1.  If  John  has  10  marbles,  William  16  marbles, 
and  Charles  25  marbles,  what  part  of  the  whole  has  each  ? 

2.  Two  men  bought  a  barrel  of  flour  for  19,  the  first 
paying  $4  and  the  second  15.  What  part  of  the  flour 
belongs  to  each  ? 

3.  Three  men  bought  108  sheep,  and  afi  often  as  the 
first  paid  $3,  the  second  paid  $4,  and  the  third  $6.  How 
many  sheep  should  each  receive  ? 

4.  If  $45  be  diyided  between  two  persons,  so  that  of 
every  $5,  one  receives  $2,  and  the  other  $3,  how  many 
dollars  does  each  receive  ? 

5.  Two  men  hired  a  pasture  for  136;  one  put  in  2 
horses  for  3  weeks,  the  other  3  horses  for  4  weeks.  What 
should  each  pay? 

DEFINITIONS. 

776.  Partnership  is  the  association  of  two  or  more 
persons  under  a  certain  name,  for  the  transaction  of  busi- 
ness with  an  agreement  to  share  the  gains  and  losses. 

777.  A  Firm^  Company  or  House  is  any  par- 
ticular partnership  association. 

778.  The  Capital  is  the  money  or  property  invested 
by-  the  partners,  called  also  Jfimstmmti  or  Jaini-.StQGfe%  - 


4.02  PABTKER8HIP. 

779.  The  Mesaurees  of  a  firm  are  the  amounts  due 
it,  together  wifch  the  property  of  all  kinds  belonging  to 
it;  called  also  Asseis^  or  Effects. 

780.  The  Liabilities  of  a  firm  are  its  debts. 

•  781.  The  Net  Capital  is  the  excess  of  resonrcea 
oyer  liabilities. 

WItlTTBN     EXERCiaES. 

782.  To  apportion  gains  or  looses  accordins^  to 
capital  invested. 

1.  A  and  B  engage  in  trade ;  A  furnishes  $400  capital^ 
B  $600.    They  gain  $250  ;  what  is  the  profit  of  each  ? 

IsT  oPBRATioif.    {By  Fractions^ 
$400,  A/s  inyestment  =  ^^  =  f  of  the  whole  capital. 
600,  B/s  "  =  ^^  =  f 
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$1000,  whole      " 

$S50  X  {  =  $100,  A/s  share  of  the  gain. 
$350  X  t  =  $150,  B.'s     « 

2d  operation.    {By  Proportion.) 
$1000  (whole  cap.) :  $400  (A.*s  inv.)  : :  $250  (whole  gam)  ;  A.'s  share. 
$1000  (whole  cap.)  :  $600  (B.'s  iny.)  : :  $250  (whole  gain) :  B.'s  shara 

3d  operation.    {By  Percentage) 

$250  gain  is  7^%  —  25  fo  of  the  whole  capital. 

$400  X  .25  =  $100,  A.'B  gain ;  $600  x  .25  =  $150,  B.'s  gain. 

Analysis.— (7«*  Method.)  Since  $400,  A.'s  inyestment,  is  ^^ffg, 
or  {,  of  the  whole  capital,  he  is  entitled  to  {  of  the  gain,  or  $1CK) ; 
and  B  is  entitled  to  f  of  the  gain,  or  $150. 

M  Method.  The  ratio  of  $1000,  the  whole  capital,  to  $400,  A.'s 
inyestment,  is  equal  to  the  ratio  of  $250)  the  whole  gain,  to  A.'i 
share  of  the  gain.    Hence  the  proportions,  etc. 

Sd  Method,  Since  the  gain  is  25%  of  the  whole  capital,  each 
partner  is  entitled  to  25%  of  his  inyestment  as  his  share  of  the  gain. 

The  third  method  (by  diyidend)  is  that  generally  adopted  by  joint* 
Bto<±  oampAiiieis  having  noiDexoiHi  ftharehoihitrs. 
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2.  At  th0  6nd  of  the  yiear,  Norton,  Smith  &  Oo.  take 
an  account  of  stock,  and  find  the  amount  of  merchandise, 
as  per  inventory,  to  be  18400 ;  cash  on  hand,  $4850 ;  due 
-from  sundry  persons,  $5273.  Their  debts  are  found  to 
amount  to  $4223*  S.  Norton's  investment  in  the  busi- 
ness is  $5000 ;  R  Smith's,  $4000 ;  and  0.  Woodward's, 
$2000.  Make  a  statement  showing  the  resources,  lia^ 
bilities,  net  capital,  and  net  gain :  and  find  each  part^ 
nei^s  share  of  the  gain. 


OFBBATIQN. 

Mesourcea, 

Mdae.  as  per  inyentoiy, $8400 

Gash  on  hand, 4850 

Debts  due  the  firm,    < 5278 

$18628 
JLi4ibUiti€8. 

Debts  d^e  to  snndiy  persons,  .......        4238 

Net  capital,     ....    $14300 

InvegifnetUs* 

S.  Norton, $5000 

R  Smith, 4000 

C.  Woodward,  . 2000 

Total  inTestments, (11000 

Net  gain, $8300 

8.  Norton's  fractional  part,  ^^  -^oi  |8800  =  $1500 

B.  Smith's         "  **     ^if^  =  A  of  $3300  =  |;1200 

C.  Woodward's  "  *'     ^if^  =  ^j  of  $3300  =  $  000 

Pboof.— $1500  +  $ldOO  +  $600  =  $8300,  tctel  «^isk. 
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I 

BuLE  1.  Und  what  fractional  part  each  partnefg  in- 
veetment  is  of  the  wfwle  capital,  and  take  such  part  of  the 
whole  gain  or  loss  for  his  share  of  the  gain  or  loss.    Or, 

2.  &ate  by  proportiouy  as  the  whole  capital  is  to  each 
partner^s  investment^  respectively,  so  is  the  whole  gain  or 
hss  to  each  partner^ s  share  of  the  gain  or  loss.    Or, 

3.  Find  what  per  cent  the  gain  or  loss  is  of  the  whole 
capital,  and  take  that  per  cent,  of  each  partner^s  invest- 
ment for  his  share  of  the  gain  or  loss,  respectively. 

3.  A  furnishes  $4000,  B,  $2700,  and  0,  $2300,  to  pur- 
chase a  house,  which  they  rent  for  $720.  What  is  each 
one's  share  of  the  rent? 

4.'  Four  persons  rent  a  farm  of  230  A.  64  P.  at  $7^^  an 
acre.  A  puts  in  288  sheep,  B,  320  sheep,  G,  384  sheep, 
and  D,  648  sheep ;  what  rent  ought  each  to  pay? 

5.  Prime  &  Go.  fail  in  business;  their  liabilities 
amount  to  $22000 ;  their  available  resources  to  $8800. 
They  owe  A  $4275,  and  B  $2175.50  :  what  will  each  of 
these  creditors  receive? 

6.  Four  persons  engage  in  manufacturing,  and  invest 
jointly  $22500.  At  the  expiration  of  a  certain  time,  A's 
share  of  the  gain  is  $2000,  B's  $2800.75,  G's  $1685.25, 
and  D's  $1014.    How  much  capital  did  each  put  in  ? 

7.  An  estate  worth  $10927.60  is  divided  between  two- 
heirs  so  that  one  receives  \  more  than  the  other.  What 
does  each  receive  ? 

8.  Three  persons  engage  in  the  lumber  trade  with  a 
joint  capital  of  $37680.  A  puts  in  $6  as  often  as  B  puts 
in  $10,  and  as  often  osO  puts  in  $14.    Their  annual  gain 

18  equal  to  G's  stock.    What  is  each  partner's  gain? 
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9.  Ames^  Lyon  &  Co.  close  business  in  the  following 
conSiition  :  notes  due  the  firm  to  the  amount  of  $24843.75, 
cash  in  hand,  $42375.80,  due  on  account,  $26500,  mer- 
chandise per  inventory,  $175840.  Notes  against  the 
firm,  $14058.75,  due  from  the  firm  on  account,  $12375.80. 
Ames  inyested  $60000,  Lyon,  $40000,  and  Clark  $25000, 
Make  a  statement  showing  the  total  amount  of  resources, 
liabilities,  inyestments,  net  capital,  net  gain,  and  each 
partner's  share  of  the  gain. 

783.  To  apportion  grains  or  losses  according  to 
amount  of  capital  invested,  and  time  it  is  employed, 

1.  Three  partners.  A,  B,  and  C,  furnish  capital  as  fol- 
lows :  A,  $500  for  2  mo. ;  B,  $400  for  3  mo. ;  C,  $200  for 
4  mo.    They  gain  $600 ;  what  is  each  partner's  share  ? 

OPERATION. 

» 

600  X  2  =  1000  =  i%U  =  4  X  )  (  $200,  A's  share. 

400  X  8  =  1200  =  mi  =  I  X  )•  $600  =  •<  $240,  B's     " 
200x4=^=^T=Ax)  (  $160,  Cb     " 

8000 

Analysis. — The  use  of  $500  for  2  mo.  is  the  same  as  the  use  of 
$1000  for  1  mo. ;  the  use  of  $400  for  8  mo.  is  the  same  as  that  of 
$1200  for  1  mo. ;  and  tbe  use  of  $200  for  4  mo.  is  the  same  as  that 
of  $800  for  1  mo.  Therefore  the  whole  capital  is  the  use  of  $8000 
for  1  mo. ;  and  as  A*8  investment  is  $1000  for  1  mo.,  it  is  |  of  the 
^pital,  and  hence  he  should  receive  ^  of  the  gain,  or  $200.  For 
&xe  same  reason,  B  should  receive  {,  and  C  -^  of  the  gain,  or  $240 
and  $160,  respectively. 

The  other  methods  of  operation  may  be  applied  by  considering 
the  products  of  investment  and  time  as  shares  of  the  capital.  Thus, 
$600  is  20%^  of  $3000;  and  20%  of  $1000,  $1200,  and  $800  wiU 
give  $200,  $240,  and  $160,  respectively,  the  diares  of  gain  req^uired. 
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2.  Barr,  Banks  &  Co.  gain  in  trade  $8000.  Biur  fnr- 
niflhed  $12000  for  6  mo.,  Banks,  $10000  for  8  mo.,  and 
Bntts  $8000  for  11  mo.    Apjwrtion  the  gain. 

SuLE  1.  Multiply  each  partnered  capital  by  the  time 
it  is  invested^  and  divide  ihs  whole  gain  or  loss  among  the 
partners  in  the  ratio  of  these  products.     Or, 

2.  State  by  proportion :  The  sum  of  the  products  is  to 
each  product,  as  the  whole  gain  or  loss  is  to  each  partner^s 
gain  or  loss. 

3.  Jan.  1,  1876,  three  persons  began  business  with 
$1300  capital  furnished  by  A ;  March  1,  B  put  in  $1000 ; 
Aug.  1,  0  put  in  $900.  The  profits  at  the  end  of  the 
year  were  $750.    Apportion  it 

4.  In  a  partnership  for  2  years,  A  furnished  at  first 
$2000,  and  10  mo.  after  withdrew  $400  for  4  mo.,  and 
then  returned  it ;  B  at  first  put  in  $3000,  and  at  the  end 
of  4  mo.  $500  more,  but  drew  out  $1500  at  the  end  of  16 
mo.     The  whole  gain  was  $3372.    Find  the  share  of  each. 

5.  The  joint  capital  of  a  company  was  $5400,  whic) 
was  doubled  at  the  end  of  the  year.  A  put  in  ^  for  9  mo., 
B  I  for  6  mo.,  and  0  the  remainder  for  1  year.  What  ir 
each  one^s  share  of  the  stock  at  the  end  of  the  year  ? 

6.  Crane,  Child  &  Coe,  forming  a  partnership  Jan.  1, 
1875,  invested  and  drew  out  as  follows :  Crane  invested 
$2000,  4  mo.  after  $1000  more,  and  at  the  end  of  9  mo. 
drew  out  $600.  Child  invested  $5000,  6  mo.  after  $1200 
more,  and  at  the  end  of  11  mo.  put  in  $2000  more.  Coe 
put  in  $6000,  4  mo.  after  drew  out  $4000,  and  at  the 
end  of  8  mo.  drew  out  $1000  more.  The  net  profits  f<H 
the  year  were  $7570.    Find  the  share  of  each. 
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^84.  Alligation  treats  of  mixing  or  compounding 
two  or  more  ingredients  of  different  values  or  qualities. 

785*  Alligation  Medial  is  the  process  of  finding 
the  mean  or  average  value  or  quality  of  several  ingredients. 

786.  Alligation  Alternate  is  the  process  of  find- 
ing the  proportional  quantities  to  be  used  in  any  required 
mixture. 

'787.  1.  If  a  grocer  mix  8  lb.  of  tea  worth  $.60  a  pound 
with  6  lb.  at  $.70,  2  lb.  at  $1.10,  and  4  lb.  at  $1.20,  what 
is  1  lb.  of  the  mixture  worth  ? 

OFBRATION.  ANALYSIS. — Since  8  lb.  of  tea  at  $.60  is 

$.60  X  8  =    $4.80     wortli  $4.80,  and  6  lb.  at  $.70  is  worth 

YQ  w  g  -_      4  20  ^^^'  ^^^  ^  ^^'  **  ^^'^^  ^^  ^^"^^  $2.20, 

'    .  and  4  lb.  at  $1.20  is  worth  $4.80,  the  mix- 

1.10  X  2  =      2.20  tupe  of  20  lb.  is  worth  $16.    Hence  1  lb.  i8 

1.20  X_4  =      4.80  worth  ^  of  $16.  or  $16  -t-  20  =  $.80. 

20   )  $16.00 

2b  If  20  lb.  of  sugar  at  8  cents  be  mixed  with  24  lb.  at 

9  cents,  and  32  lb.  at  11  cents,  and  the  mixture  is  sold  at 

10  cents  a  pound,  what  is  the  gain  or  loss  on  the  whole  ? 

EuLE. — Find  the  entire  cost  or  value  of  the  ^?^gre<i^eav(l%^ 
and  divide  it  iy  the  sum  of  the  simpler. 
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3.  A  miller  mixes  18  bu.  of  wheat  at  $1.44  with  6  bu. 
at  $1.32, 6  bu.  at  $1.08,  and  12  bn.  at  $.84.  What  will  be 
his  gain  per  bushel  if  he  sell  the  mixture  at  $1.50  ? 

4.  Bought  24  cheeses,  each  weighing  25  lb.,  at  7^  a 
pound ;  10,  weighing  40  lb.  each,  at  lOi^;  and  4,  weigh- 
ing 50  lb.  each,  at  13^;  sold  the  whole  at  an  average 
price  of  9  J^  a  pound.    What  was  the  whole  gain  ? 

5.  A  drover  bought  84  sheep  at  $5  a  head;  86  at $4.75  ; 
and  130  at  $5^.  At  what  averts  price  per  head  must 
he  sell  them  to  gain  20^  ? 

788.  To  iind  the  proportional  parts  to  be  used, 
when  the  mean  price  of  a  mixture  and  the  prices  of 
the  simples  are  given. 

1.  What  relative  quantities  of  timothy  seed  worth  $2  a 
bushel,  and  clover  seed  worth  $7  a  bushel,  must  be  used 
to  form  a  mixture  worth  $5  a  bushel  ? 

OPERATION.  Analysis. — Since  on  every  ingredient  uaed 

(  2  1 1 1 2  )  whose  price  or  quality  is  less  than  the  mean 

6  -J  I     j-  Ans.     rate  there  will  be  a  gain,  and  on  every  ingie- 

'  •  I »  I  *^  )  dient  whose  price  or  quaUty  is  greater  than 

the  mean  rate  there  will  be  a  loss^  and  since  the  gains  and  losses 
must  be  exactly  equal,  the  relative  quantities  used  of  each  should 
be  such  as  represent  the  unit  of  value.  By  selling  one  bushel  of 
timothy  seed  worth  $3,  for  $5,  there  is  a  gain  of  $3  ;  and  to  gain  $1 
would  require  ^i^  of  a  bushel,  which  is  placed  opposite  the  2.  By 
selling  one  bushel  of  clover  seed  worth  $7,  for  |5,  there  is  a  loss 
of  $2 ;  and  to  lose  $1  would  require  J  of  a  bushel,  which  is  placed 
opposite  the  7. 

In  every  case,  to  find  the  unit  of  value,  divide  $1  by  the  gain  or 
loss  per  bushel  or  pound,  etc.  Hence,  if  every  time  J  of  a  bushel 
of  timothy  seed  is  taken,  J  of  a  bushel  of  clover  seed  is  taken,  the 
gain  and  loss  will  be  exactly  equal,  and  }  and  ^  will  be  the  proper- 
Uonal  quantUle%  required. 
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2 

3 

4 

6 

3 

T 

4 

4 

■     4 

■ 

i 

1 

1 

7 

1 

2 

2* 

.10 

i 

3 

■ 
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To  express  the  proportional  numbers  in  integers,  reduce  these 
fractions  to  a  commou  denominator,  and  use  their  numerators,  sinCd 
fractions  having  a  common  denominator  are  to  each  other  as  theii 
numerators  (241);  thus,  ^  and  |  are  equal  to  }  and  {,  and  the  pro- 
portional quantities  are  3  bu.  of  timothy  seed  to  3  bu.  of  cloTer  seed. 

2.  What  proportions  of  teas  worth  respectively  3,  4,  7, 
and  10  shillings  a  pound,  must  be  taken  to  form  a  mix^ 
tare  worth  6  shillings  a  pound  ? 

OFBRATION.  ANALYSIS.— To  preserve  the  equality 

of  gains  and  losses,  always  compare 
two  prices  or  simples,  one  greater  and 
one  less  than  the  mean  rate,  and  treat 
each  pair  or  couplet  as  a  separate  ex- 
ample. In  the  given  example  form  two 
couplets,  and  compare  either  8  and  10, 
4  and  7,  or  3  and  7,  4  and  10. 

We  find  that  |  of  a  lb.  at  3s.  must  be 
taken  to  gain  1  shilling,  and  j^  of  a  lb. 
at  10s.  to  km  1  shilling ;  also  ^  of  a  lb.  at  4s.  to  gain  1  shilling,  and 
1  lb.  at  7s.  to  lose  i  shilling.  These  proportional  numbers,  obtained 
by  comparing  the  two  couplets,  are  placed  in  columns  1  and  2.  If, 
now,  the  numbers  in  columns  1  and  2  are  reduced  to  a  common  de- 
nominator, and  their  numerators  used,  the  integral  numbers  in 
columns  3  and  4  are  obtained,  which,  being  arranged  in  column  5, 
give  the  proportional  quantities  to  be  taken  of  each. 

It  will  be  seen  that  in  comparing  the  simples  of  any  couplet,  one 
of  which  is  greater,  and  the  other  less  than  the  mean  rate,  l^e  pro- 
portional number  finally  obtained  for  either  term  is  the  difference 
between  the  mean  rate  and  the  other  term.  Thus,  in  comparing  3 
and  10,  the  proportional  number  of  the  former  is  4,  which  is  the 
difierence  between  10  and  the  mean  rate  6 ;  and  the  proportional 
number  of  the  latter  is  3,  which  is  the  difierence  between  3  and  the 
mean  rate.  The  same  is  true  of  every  other  couplet.  Hence,  when 
the  simples  and  the  mean  rate  are  integers,  the  intermediate  steps 
taken  to  obtain  the  final  proportional  numbers  as  in  columns  1«  2, 3, 
and  4,  may  be  omitted,  and  the  same  results  readily  found  by  taking 
the  difierence  between  each  simple  and  the  mean  rate,  and  placing 
it  opposite  the  one  with  which  it  is  compared. 
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dr.  In  what  proportions  mast  sugars  worth  10  oents, 
11  cents,  and  14  cents  a  pound  be  used,  to  form  a  mix- 
ture worth  12  cents  a  pound  ? 

4.  A  farmer  has  sheep  worth  $4,  $5,  $6,  and  $8  per 
head.  What  number  may  he  sell  of  each  and  realize  an 
average  price  of  $5^  per  head  ? 

RiTLB. — L  Write  the  several  prices  or  qucMties  in  a 
volumriy  and  the  mean  price  or  qicality  of  the  mixture  at 
the  left. 

II.  Form  couplets  by  comparing  any  price  or  quality 
less,  with  one  that  is  greater  than  the  mean  rate,  placing 
the  part  whi^h  must  be  used  to  gain  1  of  the  mean  rate 
opposite  the  less  simple,  and  the  part  that  must  be  used  to 
lose  1  opposite  the  greater  simple,  and  do  the  same  for  each 
simple  in  every  couplet. 

III.  If  the  proportional  numbers  are  fractional,  they 
may  be  reduced  to  integers,  and  if  two  or  more  stand  in 
^Jie  same  horizontal  line,  they  must  be  added;  the  final  re- 
sults will  be  the  proportional  quantities  required. 

1.  If  the  numbers  In  any  couplet  or  column  havo  a  common  fac- 
tor, it  may  be  rejected. 

2.  We  may  also  multiply  the  numbers  in  any  couplet  or  oolunm 
by  any  multiplier  we  choose,  without  affecting  the  equality  of  the 
gains  and  losses,  and  thus  obtain  an  indefinite  number  of  resulta^ 

y   «ny  one  of  which  being  taken  will  give  a  correct  final  result. 

5.  What  amount  of  flour  worth  $5|^,  $6,  and  $7|-  per 
barrel,  must  be  sold  to  realize  an  average  price  of  $6^  pei^ 
barrel  ? 

6.  In  what  proportions  can  wine  worth  $1.20,  $1.80, 
ftnd  $2.30  per  gallon  be  mixed  with  water  so  as  to  form  a 

mixture  worth  $1.50  per  gallon  ? 
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789«  When  the  quantity  of  one  of  tke  simples  is 
limited. 

1.  A  farmer  has  oats  worth  $.30,  com  worth  $.45,  and 
barley  worth  $.84  a  bushel  To  make  a  mixture  worth 
$.60  a  bushel,  and  which  shall  contain  48  bu.  of  coniy 
hoV  many  bushels  of  oats  and  barley  must  he  upe  ? 


60  < 


'30 

liSr 

4 

4 

24' 

45 

^ 

8 

8 

48  ► 
60. 

84 

h 
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5 

5 

10 

OPERATION.  Analysis. — By  the 

same  process  as  in 
I  (788), the  proportional 
*  quantities  of  each  are 
found  to  be  4  bu.  of 
oats,  8  of  com,  and  10 
of  barley.  But  since  ^  bu.  of  com  is  6  times  the  proportional  num- 
ber 8,  to  preserve  the  equality  of  gain  and  loss  take  6  times  the 
proportional  quantity  of  each  of  the  other  simples,  or  6  x  4  =  24  bu. 
of  oats,  and  6  x  10  =  60  bu.  of  barley.    Hence,  etc 

2..  A  dairyman  bought  10  cows  at  $40  a  head.  How 
many  must  he  buy  at  $32,  $36,  and  $48  a  head,  so  that 
the  whole  may  average  $44  a  head  ? 

EuLE. — Find  the  proportional  quantities  as  in  (788). 
Divide  the  given  quantity  by  the  proportional  quantity  of 
the  same  ingredient,  and  multiply  each  of  the  other  propor- 
tional quantities  by  the  quotient  thus  obtained. 

3.  A  grocer  having  teas  worth  $.80,  $1.20,  $1.50,  and 
$1.80  per  pound,  wishes  to  form  a  mixture  worth  $1.60  a 
pound,  and  use  20  lb.  of  that  worth  $1.50  a  pound. 

4.  Bought  12  yd.  of  cloth  for  $30.  How  many  yards 
must  I  buy  at  $3|  and  $1^  a  yard,  that  the  average  price 
of  the  whole  may  be  $2{  a  yard  ? 

5.  How  many  acres  of  land  worth  $70  an  acre  must  be 
added  to  a  farm  of  75  A.,  worth  $100  an  acre,  that  the 
average  value  niay  be  $80  an  acre  ? 
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790.  When  the  quantity  of  the  whole  compoand 
is  limited. 

1.  A  grocer  has  sugars  worth  6  cents,  7  cents,  12  cents, 
and  13  cents  per  pound.  He  wishes  to  make  a  mixture 
of  108  pounds,  worth  10  cents  a  pound;  how  many 
pounds  of  each  kind  must  he  use  ? 

OPERATION.  AiifAiiYBiB. — ^The  proportion- 

al  quantities  of   each  simple 

found  by  (788),  are  3  lb.  at 

20  ^      '  *         --       -      --       Q  cts.,  3  lb.  at  7  cts.,  3  lb.  at  13 

cts.,  and  4  lb.  at  13  cts.  Add- 
ing the  proportional  quantities, 
the  mixture  is  but  12  lb., 
while  the  required  mixture  is 
108,  or  9  times  13.  If  the 
whole  mixture  is  to  be  9  times  as  much  as  the  mm  of  the  propor- 
tional quantities,  tljien  the  quantity  of  each  simple  used  must  be  9 
times  as  much  as  its  respective  proportional,  or  37  lb.  at  6  cts., 
18  lb.  at  7  cts.,  37  lb.  at  13  cts.,  and  36  lb.  at  13  cts. 

2.  A  man  paid  $330  per  week  to  55  laborers,  consisting 
of  men,  women,  and  boys;  to  the  men  he  paid  $10  a 
week,  to  the  women  $2  a  week,  and  to  the  boys  $1  a  week ; 
how  many  were  there  of  each  ? 

'RuhE.-^Find  the  proportional  numbers  as  in  (788)« 
Divide  the  given  quantity  ty  the  sum  of  the  proportional 
quantities,  and  multiply  each  of  the  proportional  quanti^ 
ties  by  the  quotient  thus  obtained. 

3.  How  much  water  must  be  misred  with  wine  worth 
$.90  a  gallon,  to  make  100  gal.  worth  $.60  a  gallon  ? 

4  One  man  and  3  boys  received  $84  for  56  days*  labor ; 
the  man  receiyed  $3  per  day,  ana  the  boys  $J,  $J,  and 
$lf  respectively ;  how  mairj  days  did  each  labor  ? 
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2.  787.    Rule. 

3.  788.    Rule,  I,  II,  ID. 
4  789.    Rule. 

5.  700.    Rule. 


1 
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TEST    PROBLEMS. 


79!3»  1.  The  sum  of  two  numbers  is  120,  and  their  dif- 
ference is  equal  to  ^  of  the  greater.    Find  the  numbers. 

2.  E's  age  is  1^  times  the  age  of  D,  and  F's  age  is  2^ 
times  the  age  of  both,  and  the  sum  of  their  ages  is  124. 
Wliat  is  the  age  of  each  ? 

3.  If  7  bu.  of  wheat  are  worth  10  bu.  of  rye,  and  5  bu. 
.of  rye  are  worth  14  bu.  of  oats,  and  6  bu.  of  oats  are 
worth  $6,  how  many  bushels  of  wheat  will  $60  buy? 

4.  A  mechanic  was  engaged  to  labor  20  days,  on  the 
oonditions  that  he  was  to  receive  $5  a  day  for  every  day 
he  worked,  and  to  forfeit  $2  a  day  for  every  day  he  was 
idle  ;  at  the  end  of  the  time  he  received  $86.  How  many 
days  did  he  labor  ? 

5.  One  man  can  build  a  fence  in  18  da.,  working  10  hr. 
a  day ;  another  can  build  it  in  9  da.,  working  8  hr.  a  day. 
In  how  many  days  can  both  together  build  it,  if  they 
work  6  hours  a  day  ? 

6.  If  6  boxes  of  starch  and  7  boxes  of  soap  cost  $33, 
and  12  boxes  of  starch  and  10  boxes  of  soap  cost  $54,  what 
is  the  price  of  1  box  of  each? 

7.  Three  men  agree  to  build  a  bam  for  $540.  The  first 
and  second  can  do  the  work  in  16  da.,  the  second  and 
third  in  13^  da.,  and  the  first  and  third  in  llf  da.  In 
how  many  days  can  all  do  it  working  together  ?  In  how 
many  days  can  each  do  it  alone  ?  What  part  of  the  pi^ 
should  each  receive  ? 

8.  A  dealer  paid  $182  for  20  barrels  of  flour,  giving  $10 
for  first  quality,  and  $7  for  second  quality.  How  many 
barreb  were  there  of  each? 
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9.  The  hour  and  minute  hands  of  a  clock  are  together 
at  12  m.  When  will  they  be  exactly  together  the  third 
time  after  this  ? 

10.  Bought  15  bu.  of  wheat  and  30  bu.  of  oats  for  $35, 
and  9  bu.  of  wheat  and  6  bu.  of  oats  for  (15.  What  was 
the  price  per  bushel  of  each? 

11.  If  Ames  can  do  as  much  work  in  3  days  as  Jones 
can  do  in  4j^  days^  and  Jones  can  do  as  much  in  9  days  as 
Smith  can  do  in  12  days^  and  Smith  as  much  in  10  days 
as  Bay  in  8  days,  how  many  days'  work  done  by  Bay  are 
equal  to  5  days  done  by  Ames  ? 

12.  A  merchant  bought  40  pieces  of  cloth,  each  piece 
containing  25  yd.,  at  $4|  per  yard,  on  9  mo.  credit,  and 
sold  the  same  at  $4|  per  yard,  on  4  mo.  credit.  Find  his 
net  cash  gain,  money  being  worth  6%. 

13.  There  are  70  bu.  of  grain  in  2  bins,  and  in  1  bin 
are  10  bu.  less  than  |  as  much  as  there  is  in  the  other. 
How  many  bushels  in  the  larger  bin? 

14  Three  men  can  perform  a  piece  of  work  in  12  hr. ; 
A  and  B  can  do  it  in  16  hr.,  A  and  G  in  18  hr.  What 
part  of  the  work  can  B  and  0  do  in  9^^  hotirs  ? 

15.  What  per  cent,  in  advance  of  the  cost  must  a  mer- 
chant mark  his  goods,  so  that  after  allowing  6%  of  his 
fiales  for  bad  debts,  an  average  credit  of  6  mo.,  and  4^  of 
the  cost  of  the  goods  for  his  expenses,  he  may  make  a 
clear  gain  of  12^^  on  the  first  cost  of  the  goods,-  money 
being  worth  7%  ? 

16.  An  elder  brother's  fortune  is  IJ  times  his  younger 
brother's ;  the  interest  of  j^  of  the  elder  brother's  fortune 
and  i  of  the  younger's  for  5  years,  at  6%,  is  (2400.  Wh^t 
is  the  fortune  of  each? 
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17.  The  top  of  Trinity  Church  steeple  in  New  York  is 
268  ft.  from  the  ground;  J  the  height  of  the  steeple 
aboTe  the  church  plus  12  ft  is  equal  to  the  height  of  the 
church.    Find  the  height  of  the  steeple  above  the  church. 

18.  Two  persons  baye  the  same  income :  A  saves  J  of 
his,  but  B  by  spending  $300  a  year  more  than  A,  at  the 
end  of  2  years  is  $200  in  debt.     What  is  their  income  ? 

19.  Divide  $2520  among  3  persons,  so  that  the  second 
shaU  have  f  as  much  as  the  first,  and  the  third  |  as  much 
as  the  other  two.    What  is  the  share  of  each  ? 

20.  A  man  owes  a  debt  to  be  paid  in  4  equal  install- 
ments of  4,  9, 12,  and  20  months  respectively ;  a  discount 
of  5%  being  allowed,  he  finds  that  $1500  ready  money  will 
pay  the  debt    What  is  the  amount  of  the  debt? 

21.  A  quantity  of  flour  is  to  be  distributed  among  some 
poor  families;  if  50  lb.  are  given  to  each  family,  there 
will  be  6  lb.  left ;  if  51  lb.  are  given  to  each,  there  will  be 
wanting  4  lb.    What  is  the  quantity  of  flour? 

22.  I  have  three  notes  payable  as  follows :  one  for  $400, 
due  Jan.  1,  1875 ;  another  for  $700,  due  Sept  1,  1875 ; 
and  another  for  $1000,  due  April  1, 1876.  What  is  the 
average  of  maturity  ? 

23.  An  estate  worth  $123251.82  is  left  to  four,  sons, 
whose  ages  are  19, 17, 13,  and  11  years,  respectively,  and 
is  to  be  so  divided  that  each  part  being  put  out  at  7^ 
simple  interest,  the  amounts  shall  be  equal  when  they 
become  21  years  of  age.    What  are  the  p^rts  ? 

24.  If  a  piece  of  silk  cost  $1.20  a  yarfl,  at  what  price 
must  it  be  marked  that  it  may  be  sold  at  10^  less  than 
the  marked  price,  and  still  make  a  profit  of  20^? 

25.  A  farmer  sold  100  goeae  and  turkeys ;  for  the  geese 
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he  received  $.75  apiece,  and  for  the  turkeys  $1.25  apiece, 
and  for  the  whole  $104.    What  was  the  number  of  each  ? 

26.  A  man  left  his  property  to  three  sons ;  to  A  ^  want- 
ing $180,  to  B  J,  and  to  C  the  rest,  which  was  $590  less 
than  A  and  B  received.    What  was  the  whole  estate  ? 

27.  What  is  the  simple  interest  and  the  amount ;  the 
compound  interest  and  amount ;  the  present  worth  and 
the  true  discount ;  the  bank  discount  and  the  proceeds 
of  $1920,  for  2  yr.  5  mo.  12  da.,  at  Q%  ?  Also  the  face  of 
the  note,  which  when  discounted  at  a  bank  for  the  same 
time,  and  at  the  same  rate,  will  produce  the  same  sum  ? 

28.  Divide  $1500  among  3  persons,  so  that  the  share 
of  the  second  may  be  i  greater  than  that  of  the  first,  and 
the  share  of  the  third  J  greater  than  that  of  the  second. 

29.  A  merchant  owes  for  three  bills  of  goods  as  follows : 
$500  due  March  1,  $800  due  June  1,  and  $600  due  Aug.  1, 
He  wishes  to  give  two  notes  for  the  amount,  one  for  $1000, 
payable  April  1 ;  what  must  be  the  face,  and  when  the 
maturity,  of  the  other  ? 

30.  A  man  in  New  York  purchased  a  draft  on  Chicago 
for  $10640,  drawn  at  60  da.,  $10302.18.  What  was  the 
course  of  exchange  ? 

31.  B.  B.  Northrop,  through  his  broker,  invested  a 
certain  sum  in  U.  S.  6's,  5-20,  at  107J,  and  twice  as  much 
in  U.  S.  5's  of  '81,  at  98^,  brokerage  on  each,  J^.  His 
income  from  both  investments  is  $1674.  How  much  did 
he  invest  in  each  kind  of  stock  ? 

32.  A,  B,  and  0  are  under  a  joint  contract  to  furnish 
6000  bu.  of  com,  at  $.48  a  bushel ;  A's  corn  is  worth  $.45, 
B's  $.51,  and  O's  $.54 ;  how  many  bushels  must  each  put 
into  the  mixture  that  the  contract  may  be  fulfilled  ? 
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33.  A  cask  contains  42|  U.  S.  gallons  of  wine,  worth 
$4|  per  gallon.  How  much  less  will  it  cost  in  U.  S. 
money,  at  the  rate  of  £1  2s.  per  the  Imperial  gallon  ? 
'  34.  A  garden  400  ft.  long  and  300  ft.  wide  has  a  walk 
20  ft  wide  laid  off  from  each  of  its  two  sides.  What  is 
the  ratio  between  the  area  of  the  walk  and  the  area  of 
^hat  remains  ? 

35.  A  commission  merchant  in  Charleston  receiyed  into 
his  store  on  May  1,  1875,  1000  bbl.  of  flour,  paying  as 
charges  on  the  same  day,  freight  $1 75.48,  cartage  $56.25, 
and  cooperage  $8.37.  He  sold  out  the  shipment  as  fol- 
lows :  June  3,  200  bbl.  @  $6.25 ;  June  30,  350  bbl.  @ 
$6.50;  July  29,  400  bbL  @  $6.12^;  Aug.  6,  50  bbl.  @  $6. 
Eequired,  the  net  proceeds,  and  the  date  when  they  shall 
be  accredited  to  the  owner,  allowing  commission  at  3^^, 
and  storage  at  2  cents  per  week  per  bbl. 

36.  Three  men  engage  in  manufacturing.  L  puts  in 
$3840  for  6  mo. ;  M,  a  sum  not  specified  for  12  mo. ;  and 
N,  $2560  for  a  time  not  specified.  L  received  $4800  for 
his  capital  and  profits ;  M,  $9600  for  his ;  and  N,  $4160 
for  his.    Required,  M's  capital  and  W&  time. 

37.  My  expenditures  in  building  a  house,  in  the  year 
1874,  were  as  follows :  Jan.  16,  $536.78 ;  Feb.  20,  $425.36  ; 
March  4,  $259.25  ;  April  24,  $786.36.  At  the  last  date  I 
sold  the  house  for  exactly  what  it  cost,  interest  at  6  per 
bent,  on  the  money  expended  added,  and  took  the 
purchaser's  note  for  the  amount.  What  was  the  face  ot 
the  note  ? 
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?93»  1.  What  is  the  product  of  3  used  twice  as  a 
factor  ? 

2.  What  is  the  product  of  3  used  3  times  as  a  factor  ? 

3.  What  is  the  product  of  4  used  3  times  as  a  factor  ? 

4.  What  is  the  result  of  using  5  twice  as  a  factor  ? 
6.  What  is  the  product  of  i  used  twice  as  a  factor  ? 

6.  What  is  the  result  of  using  J  twice  as  a  factor  ? 
I,  three  times  as  a  factor  ? 

7.  What  number  will  be  produced  by  using  .3  twice  as 
a  factor  ?    .7,  twice  ?    .4,  three  times  ?    .05,  twice  ? 

8.  A  room  is  9  ft.  on  each  side ;  how  many  square  feet 
in  the  floor  ? 

9.  A  cubical  block  of  stone  is  4  ft.  on  each  edge }  how 
many  cubic  feet  does  it  contain  ? 

DEFINITIONS. 

794.  A  Power  of  a  number  is  the  product  of  factors 
each  of  which  is  equal  to  that  number.  Thus,  27  is  th# 
third  power  of  3,  since  27  =  3  x  3  x  3/ 

796.  Involution  is  the  process  of  finding  any  powey 
of  a  number. 
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796.  The  Base  or  Root  of  a  power  ia  one  of  the 
eqaal  factors  of  tiie  power.    Thus,  27  is  the  third  power 

-of  3,  and  3  is  the  base,  or  root,  of  that  power. 

797.  The  Exponent  of  a  power  is  a  nnmber  placed 

at  the  right  of  the  base  and  a  little  above  it,  to  show  how 
many  times  it  is  used  as  a  factor  to  produce  the  power. 
It  also  denotes  the  degree  of  the  power.    Thus, 

=    3,  iha  first     power  of  3. 

=  9,  the  second  power  of  3. 
I  =  37,  the  third   power  of  3. 

(  X  3  =  81,  the/oM7-(A  power  of  3. 

798.  The  Square  of  a  nnm- 
ber is  its  second  power,  so  called 
because  the  number  of  superficial 
units  in  a  square  is  equal  to  the 
second  power  of  the  number  of 
linear  noits  in  one  of  its  sides. 


31  or  3 
3^  =  3  X  3 
'3'  =  3  X  3  X 
3*  =  3  X  3  X 


799.  The  C«6e  of  a  num- 
ber is  its  third  power,  so 
called  because  the  nnmber  of 
units  of  volume  in  a  cube  ia 
equal  to  the  third  power  of 
the  number  of  linear  nnita 
in  one  of  its  edges.  ~ 

800.  A  Perfect  Power  is  a  number  which  can  be 
resolved  into  equal  factors.  Thus,  %5  is  a  perfect  power 
of  the  second  degree,  and  27  is  a  perfect  power  of  the 
Mird  degree. 


IKVOLUTIOir. 


4^1 


801.  P&i2!ir(HPLB. — Hie  sum  of  the  ea^onents  of  two 
powers  of  the  same  number  is  eqtial  to  the  exponent  of  the 
product  of  those  powers.  Thus,  2»  x  2»=2«;  for  2^z=2  x2, 
and  2«=:2 x2 x2;  hence  2«x2«=2 x2 x2 x2 x 2=2*. 

WRITTEN     JEXJSRCXaXlS. 

802.  To  find  any  power  of  a  number. 

1.  Find  the  third  power  of  35, 


OPERATION. 

35  =  351;  35x35  =  352  =  1225 
1225  X  35  =  358  =  42875 


Akaltbis. — Since  using 
any  number  three  times 
as  a  factor  produceer  the 
third  power  of  tha^  num- 


ber (797),  35  X  85  X  35  =  35«  =  42876. 

2.  Find  the  square  of  37.    Of  42.    Of  56.    Of  75. 

3.  Find  the  cube  of  15.    Of  18.    Of  42.    Of  54. 

4.  What  is  the  value  of  63^  ?  of  48«  ?  of  32*  ?  of  12»  ? 

Bulk — Find  the  product  of  as  many  factors^  each 
equal  to  the  given  number^  as  there  are  units  in  the  expo- 
nent of  tJie  required  power. 

5.  What  is  the  third  power  of  |  ? 
CPEaATiOK.-(|)»  =  txtxt  =  *^*  =  g  =  ^. 

Rule. — A  fraction  may  be  raised  to  any  power  by  in^ 
volving  each  of  its  terms  separately  to  the  required  power. 

6.  What  ifl  the  square  of  ^^  ?    The  cube  of  ^  ? 

7.  Eaise  ^  to  the  4th  power.    2^  to  the  5th  power. 
Find  the  required  power  of  the  following : 


8.    25.4?. 

12. 

.0342*. 

16. 

(182*)*. 

9.     106» 

13. 

.5*. 

17. 

{LO^f. 

10.     (44i)». 

14. 

36.02'. 

18. 

(1A)». 

11-     (H)*- 

15. 

.40316». 

19. 

.0063«. 

IlTVOLnTIOK. 


Find  the  T&lne  of  each  of  the  followiug  e 

20.  4.6*x35».  I      23.     8*-=-.4096. 

21.  6.75*— (7J)'.  24.  S.S'xU^i)'- 
33.  ioHi)>xmy>.  I  25.  {7.5)»-(H)». 
86.     (4>x5«xl3»)-=-(4»xl0*x3»). 


FOEMATION  OP  SQUAEES  AND  CUBES  BY  THE  ANALYl 
ICAL  METHOD. 

803>  To  find  the  square  of  a  number  in  terms  of 
its  tens  and  units. 

1.  Find  the  sqnare  of  27  in  terms  of  its  tens  &ad  units. 

OFXBATios.  AMAi.YBia — The  prodnot  of  20 

27=  30  +  7       +7  by  7  ia  aOx  7  +  7».  and  the 

gp^i—  30  +  7     product  of  30+7  by  SO  U  20*+ (20 

x7);  hence  20»+(3x30x7)+7', 
which  ia  the  sura  of  theee  partiil 
prodacta,  ia  the  square  of  30  +  7 


Ox7+7» 

0x7 


739 =21^+ (3  X 


«7)  +  7s 


>r27. 


Peinciplb. — The  sg^tare  of  a  number  contitting  ofteru 
and  units,  is  equal  to  the  sum  of  the  squares  of  the  tent 
and  units  increased  by  itcice  their  product. 

GBOMETEICAL  ILLCSTR4T10N. 


Let  ABCD  be  a  square,  each  tdd* 
of  which  !b  27  feet,  and  let  lines  be 
drawn  as  repreaented  in  the  fi^re.  It 
ta  evident  that  the  sqaare  ABGD  (37^ 
is  equal  to  the  sum  of  two  sqnarea,  one 
of  which  is  the  square  of  tena  (30*),  the 
other  the  square  of  the  nnita  (7*),  to- 
gether with  two  rectatigloa  mdb  of 
whose  areas  is  30x  7. 
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2.  What  is  fche  square  of  37  ? 

30«=  900  • 

2  X  30  X  7  =   420 
7*  = 4S> 

37*"=  1369    (803,  Pbih.) 

3.  Find  the  square  of  42  in  terms  of  its  tens  and  units. 
In  like  manner  find  the  square 


4.  Of  48. 

5.  Of  56. 


6.  Of    98. 

7.  Of  126. 


8.  Of  105. 

9.  Of  225. 


10.  Of  197. 

11.  Of  342. 


804.  To  iiud  tlie  cube  of  a  number  iu  terms  ol 
Its  t^isand  units. 

1.  Find  the  cube  of  25  in  terms  of  its  tens  and  units. 

OPERATIOK. 

25«=  20a+(2x20x5)+5» 

25  == '       20+5 

252x   5=  (202x5)  +  (2>^20x52)+5«^ 

2y  X  20  =2Q8 + (2  X  20a  X  5)  +       (20  x  5^) 

258=:20»+ (3  X  202  X  5)  +  (3  X  20  X  52)  +  53 

Analtbib.— The«5w*r6of25is20*+(2x20x5)+5*.  (803,Priti.) 
Multiplying  this  by  20+5  gives  the  eiff)6  of  25. 

2.  Find  the  cube  of  34  in  terms  of  its  tens  and  units. 

Peikciplb. — The  cube  of  a  number  consisting  of  tens 
and  U7iits  is  equal  td  the  cube  of  the  tens,  plus  three  times 
the  product  of  the  square  of  the  tens  by  the  units,  plus 
three  times  the  product  of  the  tens  by  the  square  of  the 
units,  plus  the  cube  qf  the  units. 


ikvolptiok. 
Geometbical  Illustblatiok. 

ns.  1.  The  volnme  of  the 

cabe  marked  A,  Fig,  1, 
is  ^O' ;  th«  Tolmne  of 
cmch  of  th«  rectangn- 
lar  Bolida  marked  B  ia 
80x30x5,  or  aO'xS 
the  Tolume  of  each  o 
the  rectangular  solida 
marked  C,  in  Fig.  3.  ia 
20x5x5,  or  20x5'; 
and  the  T<dame  of  the 
email  cube  mailed  D 
**-■  is  6*.  It  is  evident, 
that  if  all  theaea^da 
Me  put  logelbM  aa 
represented  in  Fig.  S, 
«  cube  will  be  formed, 
each  edge  of  whlcfa 
ia25. 

3.  Find  the  cube 
otU. 

OPERATTOW, 

40>=  64000 
40»x  6x3  =  28800 
40x^x3=  4^0 
6'=     816 

46»= 97336 

In  likB  manner 
-  find  the  cube 
4  Of  48. 

5.  Of  64. 

6.  Of  85. 


EmMFFiQM 


805.  1.  Wliat  are  the  two  equal  factors  of  2d  ?    86  ? 
a.  What  are  tha  three  equal  factors  of  27  ?    64  ?    125  ? 

3.  What  are  the  four  equal  factors  of  16  ?    81  ?    266  ? 

4.  Of  what  is  81  the  2d  power  ?    The  4th  power  ? 

DEFINITIONS. 

806.  The  Square  JRovt  of  a  number  is  one  of  th« 
two  equal  factors  of  that  number ;  the  Cube  Soot  is 
one  of  the  three  equal  factors  of  that  number^  etc. 

Thus;  8  is  tbe  square  loot  of  9,  2  i»  t^e  cube  rdot  of  8,  etc 

80?.  Hvolution  is  the  process  of  finding  the  root 
of  any  power  of  a  number. 

808.  The  Radical  Sign  is  y.  When  prefixed  to 
a  number,  it  indicates  that  some  root  of  it  is  to  be  found. 

809.  The  Index  of  the  root  is  a  small  figure  placed 
above  the  radical  sign  to  denote  what  root  is  to  be  found. 
When  no  index  is  written,  the  index  2  is  understood. 

Thus,  \/iOO  denotes  the  square  root  of  100 ;  >^?'i26  denotes  th« 

eube  root  of  125 ;  y'256  denotes  ih^fowHh  root  of  256  ;  and  sa  on. 

Evolution,  or  both  involution  and  evolution,  may  be  indicated  ia 
the  same  expression  by  a  fractional  exponent,  the  numerator  de  • 
noting  the  required  power  of  the  given  number,  and  the  denomina* 
tor  the  root  of  that  power  of  the  number.    Thus, 

fi  is  equivalent  to  y^ ;  64i,  to  /^64 ;  and  8l,  to  tK^k  ^soSo^  ^fty^X 

of  the  aecond  power  of  8,  equivalent  to  ^\/^  >  *\^ 
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EVOLUTION  BY  FACTORING. 

WRITTBN     EXBHC18X8, 

810.  To  find  any  root  of  a  number  by  £a.ctoriugr* 

1.  Find  the  cube  root  of  1728. 

OPERATION. 

3)1728 

3)576 

3)192  Analtbib. — A  namber  that  is  a  perfect  cube,  is 

- — ^ —  composed  of  three  equal  factors,  and  one  of  them 

2  )  64  is  the  cube  root  of  that  number. 
2\  3  2  The  prime  factors  of  1738  are  8,  8,  3,  2,  2,  2, 

' 2,  2, 2  ;  hence  1728  =  (3  x  2  x  2)  x  (3  x  2  x  2)  x 

2 )  16  (3x2x2);  therefore  the  cube  root  of  1728  is 

2)3  (ax  2x2),  or  12. 

2)J 

2 
Rule. — Resolve  the  given  number  into  its  prime  factors; 
then,  to  produce  the  square  root,  take  one  of  every  two  equal 
factors;  to  produce  the  cube  root  take  one  of  every  three 
equal  factors;  and  so  on, 

2.  Find  the  square  root  of  64.  Of  256.  Of  576.  Of  656L 

3.  Find  the  cube  root  of  729.  Of  2744.  Of  9261.  Of  3375. 

GENERAL   METHOD   OP    SQUARE   ROOT. 

811.  A  Perfect  Square  is  a  number  which  has 
an  exact  square  root 

812.  Principles. — 1.  The  square  of  a  number  com- 
pressed by  a  single  figure  contains  no  figure  of  a  higher 
order  than  te7is, 

2.  The  square  of  tens  contains  no  significant  figure  of  a 
iQvpfir  order  than  hundreds,  nor  of  a  higher  order  than 
(Aoujfande. 
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3.  The  square  of  a  number  contains  twice  as  many 
figures  as  the  number,  or  twice  as  many  less  one.    ThxxB 

1»=        1,  10a=:         100, 

92=      81,  1002=      10000, 

992  =  9801,  lOOOa  =  1000000. 

Hence, 

4.  If  any  perfect  square  be  separated  into  periods  of  two 
figures  each,  beginning  with  units'  place,  the  number  of 
periods  wiU  be  equal  to  the  nutnber  of  figures  in  the  square 
root  of  that  number. 

If  the  namber  of  figures  in  the  number  is  odd,  the  left-hand 
period  will  contain  onlj  one  figure. 

WBJTTBN     JBXEnCiaBS. 

813.  To  find  the  square  root  of  a  number. 

1.  Find  the  square  root  of  4356. 

OPEKATiON.  Analysis. — Since  4356  con- 

43,56(60  +  6=66     wsts    of    two    periods,    its 

^^ 3600  square  root  will  consist  of 

^^—        two  figures  (812,  Pbw.  4). 

120  +  6 = 126  )  756  Since  66  cannot  be  a  piart  of 

'  756  the  square  of  the  tens  (812, 

Prin.  2),  the  tens  of  the  root 
must  be  found  from  the  first  period  43. 

The  greatest  number  of  tens  whose  square  is  contained  in  4900 
is  6.  Subtracting  3600,  which  is  the  square  of  6  tens,  from  the 
given  number,  the  remainder  is  756.  This  remainder  is  composed 
of  ttmce  the  product  of  the  tens  by  the  units,  and  the  square  of  the 
xinits  (803,  Pktn.).  But  the  product  of  tens  by  units  cannot 
be  of  a  lower  order  than  tens ;  hence  the  last  figure  6  cannot  foe  a 
part  of  twice  the  product  of  the  tens  by  the  units;  this  doable 
product  must  therefore  be  found  in  the  part  750. 

Now,  if  we  double  the  tens  of  the  root  and  divide  750  by  the 
result,  the  quotient  6  will  be  the  units'  figure  ol  \3aft  ^tCinJi., -^sst  "a. 
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figore  gieator  than  the  units'  figure.  This  quotient  cannot  be  too 
small,  for  the  part  750  is  at  least  equal  to  twioe  the  product  of  the 
tens  by  the  units ;  but  it  may  be  too  large,  for  the  part  750,  be- 
ffldes  the  double  product  of  the  tens  by  the  units,  may  contain  tens 
arising  from  the  square  of  the  units.    (8 1 2,  Prik.  1.)    Subtracting 

6x130+^  or  6x120+6  from  756,  nothing  remains.  Hence  66  is 
the  required  root. 

1.  In  this  example,  120  is  a  partial  or  trial  dkiwr,  and  126  is  ki 
complete  divisor. 

2.  If  the  root  contains  more  than  two  figures,  it  may  be  found  by 
a  similar  process,  as  in  the  following  example,  where  it  will  be 
seen  that  the  partial  divisor  at  each  step  is  obtained  by  doubling 
that  part  of  the  root  already  found. 

2.  Find  the  square  root  of  186624. 

OPERATION. 

18,66,24(400+30+2=432 

16  00  00  rru       '  ^.  ^x.       '  1,4 
The  ciphers  on  the  right 

400  X  2  +  30=830  )  2  66  24     are  usually  omitted  for  the 

2  49  00     sake  o'  brevity.     Thus, 

400  X  2+30  X  2+2=862  )  1724  18,66,24  (  432 

1724  16 

83  )  266,  etc. 

3.  Find  the  square  root  of  7225. 

4  What  is  the  square  root  of  58564 

BiTLE. — I.  Separate  the  given  number  into  periods  of  two 
tgures  eachy  beginning  at  the  units^  place. 

11.  Find  the  greatest  number  whose  square  is  conta%nea 

^  in  the  period  on  the  left ;  this  wiU  be  the  first  figure  in  the 

root    Subtract  the  square  of  this  figure  from  the  period  on 

the  left  J  and  to  the  remainder  annex  the  next  period  to  form 

a  dividend. 
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in.  Divide  this  dividend^  omitting  the  figure  on  the 
rights  ig  double  the  part  of  the  root  already  found,  and 
annex  the  quotient  to  that  partj  and  also  to  the  divisor; 
then  multiply  the  divisor  thus  completed  by  the  figure  of 
the  root  last  obtained,  and  subtract  the  product  from  the 
Vvidend, 

IV.  If  there  are  more  periods  to  be  brought  dovm,  con* 
tinue  the  operation  in  the  same  manner  as  before. 

1.  If  a  cipher  occur  In  the  root,  annex  a  cipher  to  the  trial  divi* 
8or,  and  another  period  to  the  dividend,  and  proceed  as  before. 

2.  If  there  is  a  remainder  after  the  root  of  the  last  period  is 
found,  annex  periods  of  ciphers  and  continue  the  root  to  as  many 
decimal  places  as  are  required. 

Find  the  square  root 


6.  Of    9604. 
6.  Of  13225. 


7.  Of    11881. 

8.  Of  994009. 


9.  Of   2060624. 
10.  Of  29855296. 


11.  Find  the  square  root  of  \^* 


Operation.— VM  =  — ^  =  «• 

Vl21 

Rule. — The  square  root  of  a  fraction  may  be  found  by 
extracting  the  square  root  of  the  numerator  and  denomina- 
tor separately. 

Mixed  numbers  may  be  reduced  to  the  decimal  form  before  ex 
tracting  the  root ;  or,  if  the  denominator  of  the  fraction  is  a  perfect 
square,  to  an  improper  fraction. 

In  extracting  the  square  root  ol  a  number  containing  a  deamaly 
hogixi  at  the  units'  place,  and  proceed  both  toward  the  left  and  the 
light  to  separate  into  periods,  then  proceed  as  in  the  extraction  of 
Ihe  square  root  of  inte^rs. 

iktract  the  square  root 


12.  Of  ^. 

13.  Of  mr- 
U'  Of  jiih' 


15.  Of  .001225. 

16.  Of  196.1369. 

17.  Of  2.^515U, 


-18.  Of  58.1406^.. 
19.  Of  17i. 
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f^ii.  What  is  the  sqnare  root  of  3486784401  f 
-as.  What  is  the  sqaaie  root  of  9.0000994009? 
23.  Find  the  value  of  32^  to  6  decimal  places. 
34.  Find  the  sqaare  root  of  2 1  to  4  dtlfcimal  places. 
25.  Find  the  square  root  of  f  to  5  decimal  places. 
,26.  Find  the  value  of  .135S  to  5  decimal  places. 
Find  the  second  member  of  the  following  equations : 
27.  V'-"1369+VT396=?      |      28.  (36i^)ixV^=7 
29.  2.8»s-V'-117649  =  ?  I  gi  3* 

30.  [vm  -  (iWft)*J^2» = ?  r^-  V^  '^  V^ =' 

33.  Vs. 6896  +.(.3729  x  }  of  V^Q)  =  ? 

33.  (7.S  —  v'sm)'  -^  (i)*  =  ? 

34.  (Vsi  — 16*)  X  (Vieg  +  25*)  =  ? 

35.  V264'  X  4.41  ^  (5.3361)*  -  (3.3*  X   VOt)  =  ? 
Geoubteical  Explanation  op  Siiuabb  Eoot. 

814.  What  is  the  length  of  one  side  of  a  square  whose 
area  ia  729  square  feet? 

Pio,  1.  Let  Pig- 1  represent  a  square  whose  Rre« 

Is  739  sqtiaTe  feet.    It  is  required  to  find  the 
length  of  one  side  of  this  sgTUtre. 

Since  the  area  of  a  square  is  equal  to  the 
square  of  one  of  its  sides,  a  idde  may  b« 
found  by  extracting  the  square  root  of  the 

Blnce  729  consiets  of  two  periods,  its  sqnar* 
root  will  coa^at  of  two  figures.     The  great- 
est number  of  ten»  whose  square  ia   oon- 
Cained  in  700  is  9.     Hence  the  length  of  the  side  of  the  Bquaie  is 
30  feet  ploB  the  unite'  flgUTe  ol  flie  twA. 
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Bemoving  the  sqaare  whose  side  \b  dO  feet  and  whose  area  is  400 
<9qaare  feet,  there  remains  a  surface  whose 
urea  is  829  square  feet  (Fig.  2).     This  re-                   ^^'  ^ 
tnainder  consists  of  two  equal  rectangles,      MB|^H^^BI|H^ 
each  of  which  is  20  feet  long,  and  a  square     P^HH^hHh 
whose  side  is  equal  to  the  width  of  each 
rectangle.     The  units*  figure  of  the  root 
IS  equal  to  the  width  of  one  of  these 
rectangles.  

The  area  of  a  rectangle  is  equal  to  the     j  ^^9 

product  of  its  length  and  width  (462);     *"  * "^y 

nence,  if  the  area  be  divided  by  the  length, 

the  quotient  will  be  the  width.  Now,  since  the  two  rectangles 
contain  the  greater  portion  of  the  829  square  feet,  2  x  20  or  40, 
the  length  of  the  two  rectangles,  may  be  used  as  a  trial  divisor  to 
find  the  width.  Dividing  329  by  40,  the  quotient  is  8.  But  this 
quotient  is  too  large  for  the  width  of  the  rectangles,  for  if  8  feet  is 
the  width,  the  area  of  Fig.  2  will  be  40  x  84*8^  or  884  square  feet. 
Taking  7  feet  for  the  width  of  the  rectangles,  the  area  of  Fig.  2  is 
40  X  7  +  7«  or  829  square  feet  Hence  20  +  7  or  27  feet  is  the  length 
of  a  side  of  the  square  whose  area  is  729  square  feet. 

815.  1.  A  square  field,  contains  1016064  square  feet. 
What  is  the  length  of  each  side  ? 

2. .  A  square  farm  contains  361  A.  Find  the  length  of 
one  side. 

3.  A  field  is  208  rd.  long  and  13  rd.  wide.  What  is  the 
length  of  the  side  of  &  square  containing  an  equal  area  ? 

4.  If  251  A.  65  P.  of  land  are  laid  out  in  the  form  of  a 
square,  what  will  be  the  length  of  each  of  its  sides  ? 

5.  A  circular  island  contains  21170.25  P.  of  land.  What 
is  the  length  of  the  side  of  a  square  field  of  equal  area  ? 

6.  If  it  cost  1312  to  enclose  a  field  216  rd.  long  and 
24  rd.  wide,  what  will  it  cost  to  enclose  a  square  field 
of  equal  area  with  the  same  kind  of  fence  ? 
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CUBB    BOOT. 

816.  A  Perfect  Cube  is  a  number  which,  has  an 
exact  cube  root. 

817.  The  Cube  Moot  of  a  number  is  one  of  the  thra 
equal  factors  of  that  number.  Thus,  the  cube  root  of  125 
is  5,  since  5x5x5  =  125. 

818.  Principles. — 1.  The  cuie  of  a  number  expressed 
by  a  single  Jigure  contains  no  figure  of  a  higlier  order  than 
hundreds. 

2.  T%B  (ytihe  of  tens  contains  no,  significant  figure  of  a 
lower  order  than  thousands,  or  of  a  higher  order  than 
hundred  thousands, 

3.  The  cube  of  a  number  contains  three  times  as  moMj 
figures  as  the  number,  or  three  times  as  many^  less  one  or 
two.    Thus, 

18  =            1  108  =                      1^000 

38  =          27  1008  =                1,000,000 

98  =        729  10008  =         1,000,000,000 

998  --  907,299  100008  =  1,000,000,000,000 

4  If  any  perfect  cube  be  separated  into  periods  of  three 
figures  each,  beginning  with  units^  place,  the  number  of 
periods  will  be  equal  to  the  number  of  figures  in  the  cuhe 
root  of  that  number. 

WRITTEN     BXEBCISBS. 

819.  To  find  the  cube  root  of  a  number. 

1.  Find  the  cube  root  of  405224. 

OPERATION. 

405.224  ( 70  +  4  =  74,  cube  root 
70»=  S43000 


70«  X  3  =  14700  )  02m 
74*=  405224 
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Anaxysib.— Since  405234  ooBsisto  of  two  perioda,  its  cabe  zoot 
will  consist  of  two  figures  (8 1 89  Pbik.  4).  Since  224  cannot  be  a 
part  of  the  cube  of  the  tens  of  the  root  (818,  Pbik.  2),  the  first 
figoie  of  the  voot  most  be  foand  from  the  first  period,  405.  The 
e:reateBt  number  of  tens  whose  cube  is  contained  in  405000  is  7. 
Subtracting  the  cube  of  7  tens  from  the  given  number,  the  remain- 
der is  62224  This  remainder  is  equal  to  the  product  of  three  times 
the  square  of  the  tens  of  the  root  by  the  units,  plus  three  times  the 
product  of  the  tens  hj  the  square  of  the  units,  plus  the  cube  of  the 
units  (804:,  Prik.).  But  the  product  of  the  square  of  tens  by  units 
cannot  be  of  a  lower  order  than  hundreds  (818,  Pbtk.  2) ;  hence 
the  number  represented  by  the  last  two  figures,  24,  cannot  be  a  part 
of  three  times  the  product  of  the  square  of  the  tens  of  the  root  by 
the  units ;  the  triple  product  most  therefore  be  found  in  the  part 
62200.  Hence,  if  62200  be  divided  by  3  x  70-,  the  quotient,  which 
is  4,  will  be  the  units'  figure  of  the  root  or  a  figure  greater  than  the 
units'  figure.  Subtracting  74'  from  the  given  number,  the  result 
is  0 ;  hence  74  is  the  required  root. 

Instead  of  cubing  74,  the  parts  which  make  up  the  remainder 
62224  may  be  formed  and  added  thus  : 


s 

X 

70« 

X  4  = 

58800 

8 

X 

70 

X  4«  = 
4»  = 

3360 
64 

62224 ; 

Or,  since  4  is  a  comjnon  factor  in  the  three  parts  which  maike  up 
the  remainder,  these  jMurts  may  be  combined  thus : 


8 

X 

70« 

sr 

14700 

8 

X 

70  X 

4  = 

4»= 

840 
16 

15556  X  4  =  62224. 

1.  In  this  example,  14700  is  a  partial  OTtriai  (Lwisor,  and  15556  ifl 
a  complete  divmr, 

2.  If  the  cube  root  contains  more  than  two  figures,  it  may  be 
found  by  a  similar  process,  as  in  the  following  example,  where  it 
will  be  seen  that  the  partial  divisor  at  each  step  is  equal  to  three 
times  the  square  of  that  part  of  the  root  already  foimd. 
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2.  Find  the  cube  root  of  12812904. 


OFBRATION. 


300»= 

l8TPAB.DmB0R  3x200*        =120000 

3x200x30=  18000 
30*=      900 


CabeBoot 
12,812,904  ( 200 + 80 + 4=284 
8000000 


IST  COMFLETB  DIVIBOB 


138900 


2d  FAB.  DIVIBOB     8x280*     =158700 

8x280x4=:  2760 
4*=    16 


4812  904 
4167000 


645904 


645904 


2d  complete  DTYI80B  161476 

The  operation  may  be  abridged  as  follows : 

•  12312,904  (234 


2»= 

8 

IST  PABTIAL  DIVISOB  3  X  20*      =1200 

3x20x3=180 
3*=      9 

4812 
4167 

IST  COMPLETE  DIVISOB                       1389 

2d  pab.  DIVISOB    3  X  230*     -158700 

3x230x4-    2760 
4»=        16 

645904 
645904 

2d  complete  DIVISOB              161476 

Bulb. — L  Separate  the  givefi  number  into  periocb  oj 
three  figures  each^  beginning  at  the  unit^  place. 

II.  Find  the  greatest  number  whose  cube  is  contained  in 
the  period  on  tlie  left;  this  will  be  the  first  figure  in  the 
root.  Subtract  the  cube  of  this  figure  from  the  period  on 
the  Ufti  and  to  the  remainder  annex  the  next  period  to 
form  a  dividend. 

m.  Divide  this  dividend  by  the  partial  divisor^  which 
is  3  times  the  square  of  the  root  already  founds  considered 
as  tens;  the  quotient  is  the  second  figure  of  the  root. 
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TVi  To  the  partial  divisor  add  3  times  the  prothm^t  of  the 
second  figure  of  the  root  by  the  first  considered  as  tens^  also 
the  square  of  the  second  figure^  the  result  will  be  the  com* 
plete  divisor. 

V.  Multiply  the  complete  divisor  by  ihe  second  figure  of 
the  root  and  subtract  the  product  from  the  dividend. 

VL  If  there  are  more  periods  to  be  brought  down,  pro* 
eeed  as  before,  using  the  part  of  the  root  already  found, 
the  same  as  the  first  figure  in  the  previous  process. 

1.  If  a  cipher  occur  in  the  root,  annex  two  ciphers  to  the  trial 
divisor,  and  another  period  to  the  dividend  ;  then  proceed  as  before^ 
annexing  both  cipher  and  trial  figure  to  the  root. 

2.  If  there  is  a  remainder  after  the  root  of  the  last  period  is  found, 
annex  periods  of  ciphers  and  proceed  as  before.  The  figures  of  the 
root  thus  obtained  will  be  decimals. 

What  is  the  cube  root 


3.  Of  15625? 

4.  01166375? 


7.  Of  1045678375  ? 

8.  Of  4080659192  ? 


5.  Of  1030301? 

6.  Of  4492125? 
9.  Find  the  cube  root  of  ^. 

Operation.—- >A^  =  %^=  =  %, 

Bttle. — The  cube  root  of  a  fraction  may  be  found  by 
extracting  the  cube  root  of  the  numerator  and  denominator. 

In  extracting  the  cube  root  of  decimal  numbers,  begin  at  the 
units'  place  and  proceed  both  toward  the  left  and  the  right,  to 
separate  into  periods  of  thre$  figures  each. 

Extract  the  cube  root 


10.  Of^§|. 

11.  OfHflf 


14.  Of  .091126. 

15.  Of  12.812904, 


12.  Of2f 

13.  Of  39304. 

16.  What  is  the  cube  root  of  98867482624? 

17.  What  is  the  cube  root  of  .000529475129  ? 

18.  Find  the  cube  root  of  J  correct  to  4  decimal  pleici^^* 
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Find  tiiie  Beoond  membei  of  tlie  followu^  eqtuttiotis; 

19.  1.44l+S^*  =  ?      1     81.    '^'.4096  —  .2368  =  ?     - 

20.  '?^HHx-MS=n    22.    -{/siiSTS— (21.952)*=? 

23.  (24.8  +  ^1037833)  x  (.125)*  =  ? 

24.  v'l6»~--^e4  — (4  X  ■f:613)=? 

Geometrical  Explanation"  op  Citbe  Boot. 

820.  What  is  the  length  of  the  edge  of  a  cabe  whose 
folnme  is  15625  cubic  feet? 


Let  Fig.  1  r 
cube  whoHe  Tolnme  ia 
1S636  cubic  feet  It  is 
reqaired  to  find  the  length 
of  the  edge  of  tbis  cabe. 

Since  the  volome  of  & 
cube  ia  eifb&l  to  the  cabe 
of  one  of  its  edges,  an 
edge  may  be  foaud  by 
exttacUng-  the  cube  root 
of  the  volume. 


two  periode,  its  cnbe  root 
will  comdBt  of  two  fignrea.  The  greatert  nnmber  of  tent  whose 
cube  ia  contained  in  ISOOO  la  3.  Hence,  the  length  of  the  edge  of 
the  cube  la  20  feet  plus  the  unite'  figure  of  the  root.  Removing  the 
cube  whose  edge  Is  30  feet  and  whose  volume  ia  8000  cable  feet, 
tlieK  remains  a  solid  whose  volume  Is  7635  cdUo  feet  (Fig.  9). 
This  remainder  conaiata  of  aolids  umilai  to  those  marked  B,  C,  kad 
P,  in  Fig.  1  and  Fig.  S  of  Art.  804. 


16,635  ( 

V=   J 

=  1200    7620 


Cube    boot.  137 

Tlte  Tolnme  of  a  reotui-  Fia.  8. 

giilar  Bolid  ia  equal  fa>  the 
product  of  the  Eirea  of  itg 
b«se  by  Its  height  or  thick 
Deaa  (472) ;  hence,  if  the 
Tolnme  be  divided  by  the 
area  of  the  base  the  qno- 
tient  nill  be  the  thlckueea. 
Jfow,  since  the  three  equal 
rectangular  aollde,  each 
of  which  is  SiO  feet  square  ' 
and  trboBe  thickiieBB  is  the  ^C 
'Onits'  figure  of  the  TOOt  ^ 

■  contBin  the  greater  per 
tioD  of  the  7625  cubic  feet  SxHf  or  800  x  3*  may  be  oaed  ae  a  trial 
divisor  to  Sad  the  thickness.  Diriding  7625  by  1200  the  quotient 
Is  6.  Bat  this  quotient  is  too  large,  for  if  6  feet  is  the  thickness, 
the  TOlume  of  Fig.  3  will  be  8xa0'x6+8x30x6'  +  6',  or  9570 
cubic  fort.  Taking  5  feet  for  the  thioknosa,  the  volume  pf  Fig.  2 
ia  7625  cubic  feet,  for  axa0'>i5  +  3x30"5'  +  5»={300x:2'+80'<2 
X  5 +5<)  5=1525  X  6=7625.  Hence.  25  feet  is  ihe  length  of  the  edg« 
of  a  cube  whoee  volume  is  16625  cubic  feet. 

831.  1.  What  ia  the  length  of  the  edge  of  a  cubiesi 
liox  that  coataiaB  46656  cu.  inches? 

2.  What  must  be  the  length  of  the  edge  of  a  cnbical 
bin  that  shall  contain  the  same  volume  as  one  that  ik 
16  ft  long,  8  ft  wide,  and  4  ft.  deep  ? 

3.  What  are  the  dimeosioos  of  a  cube  that  has  the 
same  volume  as  a  h^x  2  ft  8  in.  long,  3  ft  3  in.  wide,  and 
1  ft.  4  in.  deep  1 

i.  How  mtsaj  sqoare  feet  in  the  snxface  of  a  cube 
whose  volume  is  91125  cubic  feet? 

5.  What  is  the  length  of  the  iAner  edge  of  a  cubical 
bin  that  contains  150  boshela  F 


-n 
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6.  What  is  the  depth  of  a  cubical  cistern  that  holds 
200  barrels  of  water  ? 

7.  Find  the  length  of  a  cubical  yessel  that  will  hold 
'  4000  gallons  of  water, 

ROOTS   OF   mOHER   DEGREK 

822.  Any  root  whose  index  contains  no  other  factors 
than  2  or  3  may  be  extracted  by  means  of  the  square  and 
cube  roots. 

If  any  power  of  a  given  number  is  raised  to  any  required  iwwer, 
tbe  result  is  that  power  of  the  given  number  denoted  by  the  pro- 
duct of  the  two  exponents.  (801.)  Ck)nverBely,  if  two  or  more 
roots  of  a  ^ven  number  are  extracted,  successively,  the  result  is 
that  root  of  the  given  number  denoted  by  the  product  of  the  indices. 

1.  What  is  the  6th  root  of  2176782336? 

ft 

OFEBATION.  ANALTSis.-^The  index  of  the  re- 

V^2176782336  =  46656  ^^^"^  '^^^  6  =  3x3;  hence  ex^ 

^ .  tract  the  square  root  of  the  given 

a/46656  =  36  number,  and  the  cube  root  of  this 

Ql>  result,  wiiich  gives  86  as  the  6th  or 

3 J required  root.     Or,  first  find  the 

V  2176782336  =  1296  ^ube  root  of  the  given  number,  and 

"^1296  =  36  ihen  the  square  root  of  the  result. 

Bu£8. — Separate  the  index  of  the  required  root  into  its 
prime  factors,  and  extract  successively  the  roots  indicated 
by  the  several  factors  obtained;  the  final  result  will  be  the 
required  root. 

2.  What  is  the  4th  root  of  5636405776  ? 

a  What  is  the  8th  root  of  1099511627776? 

4.  What  is  the  6th  root  of  25632972850442049  ? 

5.  What  is  the  9th  root  of  1.577636  ? 

For  further  practical  applications  of  Involution  and-  BtVoiiitiQii, 
*oe '' JkfensaAtioii/' 


8!li3.  An  Arithmetical  Pi^ogression  is  a  suc- 
cession of  numbers^  each  of  which  is  greater  or  less  than 
the  preceding  one  by  a  constant  difference. 

Thus,  5, 7,  9, 11, 13, 15,  is  an  arithmetical  progression, 

824.  The  Terms  of  an  arithmetical  progression  are 
the  numbers  of  which  it  consists.  The  first  and  last  terms 
are  called  the  JSxtremes,  and  the  other  terms  the  Means. 

835.  The  Common  Difference  is  the  difference 
t>etween  any  two  consecutive  terms  of  the  progression. 

836.  An  Increasing  Arithmetical  I^ogreS" 
sion  is  one  in  which  each  term  is  greater  than  the  pre- 
ceding one. 

Thus,  1,  3, 5,  7, 9, 11,  is  &n  increasing  progression. 

837.  A  Decreasing  Arithmetical  FrogreS'^ 
sion  is  one  in  which  each  term  is  less  than  the  precede 
ing  one. 

Thus,  15,  13, 11,  9,  7,  5,  3, 1,  is  a  decreasing  progression. 

838.  The  following  are  the  quantities  considered  in 
arithmetical  progression  and  the  abbreviations  used  for 
them: 


1.  The  first  term,  (a). 
2^  The  last  term^  il). 


3.  The  common  diff^ence,  {d). 

4.  The  number  of  \mm»f    (n). 


5.  The  sum  of  all  the  terms,  («V 


i 
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829.  To  find  one  of  the  extremes,  wben  the  other 
extreme,  the  common  difference,  and  the  number 
of  terms  iare  given. 

1.  The  first  term  of  an  increasing  progression  is  8,  the 
common  difference  5,  and  the  number  of  terms  20 ;  what 
is  the  last  term  ? 

OTJSRATiQS,  ,  AKALTam.— The  2d  term  ia  8+5; 

20  —  1  =  19  the  3d  term  is  8 +(5x2);  the  4th  term 

rQ- — r        Q if^o 7  ^  8  +  (5  x  3);  and  so  on.    Hence,  8+ 

ly  X  0  +  «  —  lU^  —  /.  (I9x5)orl03isth©20thorto«*wm 

2.  The  last  term  of  an  increasing  progression  is  103, 
the  common  difference  5,  and  the  number  of  terms  20 ; 
what  is  the  first  term  ? 

ni»RiiA    oTf  Analysis. — ^The  1st  tenn  must  be 

*  a  number  to  which,  if  19  x  5  be  added, 

20  —  1  =  19  the  sum  shall  be  103 ;  hence,  if  19  x  5 

103  —  19x6  =  8  =  a     is  subtracted  from  108,  the  remainder 

is  i}xe  firift  term, 

3.  The  first  term  of  a  decreasing  progression  is  203, 
the  common  difference  5,  and  the  number  of  terms  40 ; 
what  is  the  last  term  ? 

4.  The  last  term  of  a  decreasing  progression  is  1,  the 
common  difference  2,  and  the  number  of  ternls  9 ;  what 
is  the  first  term  ? 

Rule. — I.  If  the  given  extreme  is  the  lesSy  add  to  it  the 
product  of  the  common  difference  by  the  number  of  terms 
^jBss  one. 

XL  If  the  given  eoctreme  is  the  greater,  subtract  from  il 
the  product  of  the  comm4)n  difference  by  the  number  of 
terms  less  one. 

FOKMUI^      $/  =  a  +  (n-l)x 


I  a  =  J  —  (m  — 


1)  xdL 
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5.  The  first  term  of  an  increasing  progression  is  5,  the 
oommon  difference  4,  and  the  number  of  terms  8 ;  what 
is  the  last  term  ? 

6.  The  first  term  of  an  increasing  progression  is  2,  and 
the  common  diflference  3  ;  what  is  the  50th  term  ? 

7.  The  first  term  of  a  decreasing  progression  is  100, 
and  the  common  difference  7 ;  what  is  the  13th  term? 

8.  The  first  term  of  an  increasing  progression  is  f ,  the 
common  difference  f ,  and  the  number  of  terms  20 ;  what 
is  the  last  term  ? 

830.  To  find  the  commoii  difference^  when  the 
extremes  and  number  of  terms  are  given. 

1.  The  extremes  of  a  progression  are  8  and  103,  and 
the  number  of  terms  20  ;  what  is  the  common  difference? 

•  

OPERATION.  Analysis. — The  difference  between 

lOS       8"  •    19 5  d     *^®  extremes  is  equal  to  the  product 

of  the  common  difference  by  the 
number  of  terms  less  one  (829);  hence  the  common  differenu  is 
ft,  or  6. 

2.  The  extremes  of  a  progression  are  1  and  17,  and  the 
number  of  terms  9  ;  what  is  the  common  difference  ? 

^\jhE.— Divide  tlie  difference  between  the  extremes  by 
the  number  of  terms  less  one. 

FOEMULA. — d  =      ~"  ^ . 

w  —  1 

3.  The  extremes  are  3  and  15,  and  the  number  of  tenm* 
7 ;  what  is  the  common  difference  ? 

4.  The  extremes  are  1  and  51,  and  the  number  of  terms 
76 ;  what  is  the  common  difference  ? 
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5.  The  yoangest  of  ten  children  is  8,  and  the  eldest  44 
years  old;  their  ages  are  in  arithmetical  progression. 
What  is  the  common  difference  of  their  ages  ? 

6.  The  amonnt  of  $800  for  60  years,  at  simple  interest^ 
is  $4160.    What  is  the  rate  per  cent.  ? 

7.  The  extremes  are  0  and  2^,  and  the  nnmber  of  terms 
18 ;  what  is  the  common  difference  ? 

831*  To  find  the  number  of  terms,  when  the  ex- 
irenaes  and  common  difference  are  ^iven. 

1.  The  extremes  of  a  progression  are  8  and  103,  and 

he  common  difference  5  ;  what  is  the  number  of  terms  ? 

OFBRATioiY.  ijfALTSis.— The  difTereiice  between  the 

f-D3  -    8   '   5  =  19  extremes  is  equal  to  the  product  of  the 

I Q       1  -L  on common    difference    by    the    number   of 

19  +  1  —  ^U  —  W  ^gj^g  j^gg  ^^^  (830) ;  hence  the  number 

of  terms  less  one  is  equal  to  ^  or  19; 
tl  erefore  19  + 1  or  20  is  the  number  of  terms. 

2.  The  extremes  of  a  progression  are  1  and  17,  and  the 
common  difference  2 ;  what  is  the  number  of  terms  ? 

EiJLB. — Divide  the  difference  between  the  extremes  by 
the  common  difference,  and  add  one  to  the  quotient, 

FOBMULA. — n  =  ^^ 1- 1. 

a 

3.  The  extremes  are  5  and  75,  and  the  common  differ- 
ence is  6 ;  what  is  the  number  of  teims  ? 

4.  The  extremes  are  |  and  20,  and  the  common  differ- 
ence is  6  J ;  what  is  the  number  of  terms  ? 

5.  A  laborer  received  50  cents  the  first  day,  54  centi 
the  second,  58  cents  the  third,  and  so  on,  until  his  wages 
were  $1.54  a  day;  how  many  days  did  he  work  ? 

6.  In  what  time  will  (500,  at  7  per  cent,  simjde  inter' 
aF^*  amount  to  1885  ? 


i 
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'8S2.  To  find  the  sma  of  all  the  termSf  when  the 
extremes  and  the  number  of  terms  are  given. 

1.  The  extremes  of  an  arithmetical  progression  toe  2 

and  14^  and  the  number  of  terms  is  5  ;  what  is  the  sum 

of  all  the  terms  ? 

Analysis. — ^The  common  dif- 

OPBRATION.  ference  is  found  to  be  8  (830); 

<=    2+   5+   8  +  11  +  14      hence    the    required   sum   is 

«  =  14  +  11+   8+  5+  2  eq^^  *o  2+6+8+11  +  14,  OP 

— - — — ■^—^ —  14+11+8+5+2.    Adding  the 

2«  =  16  +  16  +  16  +  16  +  16  corresponding  terms  of  these 

2  8  =  16  x5  =  (2  +  14)  x5  two  progressions,  we  have  3 

2  +  14  times  the  sum  =  16  x  5  =  (2  + 

*  =  — 2 —  X  5  =  40.  14)  X  6  ;    hence   the   sum   is 

2+14    ^     ^ 
-2-x6  =  40. 

^.  The  extremes  of  an  arithmetical  progression  are  5 
and  75,  and  the  number  of  terms  is  15 ;  what  is  the  sum 
of  all  the  terms? 

EuLE. — Multiply  the  sum  of  the  extremes  by  half  the 
number  of  terms, 

FOBMULA. — s  =  -  X  (a  +  0- 


2 

3.  The  extremes  are  4  and  40,  and  the  number  of  terms 
is  7 ;  what  is  the  sum  of  all  the  terms  ? 

4.  The  extremes  are  0  and  260,  and  the  number  of 
terms  is  1000 ;  what  is  the  sum  of  all  the  terms  ? 

~  5.  How  many  strokes,  beginning  at  1  o'clock,  does  the 
hammer  of  a  common  clock  strike  in  12  hours? 

6.  A  body  will  fall  16^^  ^'  i»  ^^^  first  second  of  its 
fail,  48i  ft.  in  the  second  second,  80^  ft.  in  the  third 
second,  and  so. on ;  how  far  will  it  fall  in  one  minute? 
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833^  A  Oeo^metrieal  Frogreasian  is  a  isiiooes. 
sion  of  numbers^  each  of  which  is  greater  or  hm  thaai  tiie 
preceding  one  in  a  constant  ratio. 

Thxtfl,  if  8,  9,  27,  SI,  etc.,  is  a  geometrical  progressioit 

834*  The  Terms  of  a  geometrical  progression  are 
ithe  numbers  of  which  the  progression  consists.  The  first 
and  last  terms  are  called  the  Bxtremes,  and  the  pther 
terms  the  Means. 

835.  The  Matio  of  a  geoinetrical  progression  is  the 
quotient  obtained  by  dividing  any  term  by  the  preceding 
one. 

836.  An  Increasing  Geometrical  Frogres' 
sion  is  one  in  which  the  ratio  is  greater  than  L 

ThuETi  1,  2,  4,  8, 161,  etc.,  is  an  increasing  progression. 

837.  A  Decreasing  Geometrical  Progres" 
sion  is  one  in  which  the  ratio  is  less  than  1. 

Thus,  1,  J,  \,  i,  T^,  etc.,  is  a  decreasing  progression. 

838.  An  Infinite  Decreasing  Geometrical 
Progression  is  one  in  which  the  ratio  is  less  than  1, 
and  the  number  of  terms  infinite. 

Thus,  1,  i,  i,  i,  ^.  -is*  «V)  ^>^^  so  on  is  an  infinite  decreaang 
progression. 

839.  The  following  are  the  quantities  considered  iii 
geometrical  progression : 


1.  The  first  term  (a). 
8.  The  last  term   (Z). 


3.  The  ratio  (r). 

4.  The  number  of  terms    («). 


5.  The  sum  of  all  the  terms  (^). 
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840«  To  find  one  of  the  extremes,  when  the  other 
extreme^  the  ratio,  and  the  numbei^  of  terms  are 
given. 

1.  The  first  term  of  a  progression  is  2,  the  ratio  3,  and 
the  number  of  tertns  10 ;  what  is  the  last  teriii  ? 

OPERATION. 

or  -_  I96g3  Analysis. — The  2d  term  is  2  x  3 ;  the  third 

term  is  2x3x3  or  2x3';  the  4th  term  is 

_! 2x3';   and  so  on.    Hence  the  10th  pr  laM 

39366  =:  Z         t&rm  isBxS'  or  30396. 

2.  The  last  term  of  a  progression  is  39366,  the  ratio  3, 
mA  the  nnmber  of  terms  10 ;  what  is  the  first  term  ? 

OFBBATION.  ANALYSIS. — ^The  first  term  must  he  a  num- 

^^66  her,  by  which  if  3*  be  maltipBed  the  product 

39      =  2  =  a        Bball  be  39366 ;  hence,  if  39366  be  divided  by 

3',  the  quotient  will  be  the  ^4^  term, 

3.  The  first  term  of  a  progression  is  1,  the  ratio  ^,  and 
the  number  of  terms  9 ;  what  is  the  last  term  ? 

EuLE. — I.  If  the  given  extreme  is  the  first  term,  muUi" 
ply  it  by  thatj)otver  of  the  ratio  whose  exponent  is  one  less 
than  the  number  of  terms, 

11.  If  the  given  extreme  is  the  lasi  term,  divide  it  by 
that  power  of  the  ratio  whose  exponent  is  one  less  than  the 
number  of  terms. 

FoE3iULiJB. — I  =  af^-^ ;      a  =  —^ . 

4.  The  first  term  of  a  geometrical  progression  is  6,  the 
ratio  4,  the  number  of  terms  6 ;  what  is  the  last  term  ? 

5.  The  last  term  is  192,  the  ratio  2,  and  the  number  of 
terms  7 ;  what  is  the  first  toi*m  ? 
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6.  A  drover  bought  20  cows,  agreeing  to  pay  $1  for  tlie 
JBrst,  $2  for  the  second,  $4  for  the  third,  and  so  on ;  how 
much  did  he  pay  for  the  last  cow  ? 

7.  Find  the  amount  of  1250  for  4  years  at  6  per  cent 
compound  interest. 

The  first  term  is  250,  tlie  ratio  1.06,  and  the  namber  of  terms  5. 

8.  If  1  cent  had  been  put  at  interest  in  1634,  what 
would  it  have  amounted  to  in  the  year  1874,  if  it  had 
doubled  its  value  every  12  years  ? 

841*  To  find  the  ratio,  when  the  extremes  and 
the  number  of  terms  are  given. 

1.  The  first  term  is  2,  the  last  term  512,  and  the  num- 
ber of  terms  5 ;  what  is  the  ratio  ? 

OFEBATiovr.  ANALYSIS. — U  the  4th  power  of  the 

ffl8  =r  256  nitio  be  multiplied  by  2,  the  prodact  will 

*/o^  _  A  —  be  512  (840);   hence,  if  512  be  divided 

V^ob  —  4  —  r        ^jy  2,  the  quotient.  256,  wUl  be  ihe  4th 

power  of  the  ratia    Hence  the  ratio  is  the  4th  root  of  256,  or  4. 

2.  The  first  term  is  1,  the  last  term  ^iwf  ^^^  ^^  num- 
ber of  terms  9  ;  what  is  the  ratio  ? 

BuLE. — Divide  the  last  term  by  the  Jirst,  and  extract 
that  root  of  the  quotient  whose  index  is  one  less  than  ths 
numter  of  terms. 

Formula. — r  =  y  - .  • 

^   a 

3.  The  first  term  is  8,  the  last  term  5000,  and  the  num- 
ber of  terms  5 ;  what  is  the  ratio  ? 

4.  The  first  term  is  .0112,  the  last  term  7,  and  the 
number  of  terms  5 ;  what  is  the  ratio  ? 

5.  The  first  term  is  ^,  the  last  term  15^^^,  and  the 
jaomber  of  terms  7 ;  what  is  the  ratio  ? 
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S4c2»  To  find  the  number  of  terms,  when  the 
extremes  and  the  ratid  are  given* 

1.  The  extremes  are  2  and  512^  and  the  ratio  is  4;  what 
is  the  number  of  terms  ? 

OPERATION.         Analysis.— If  512  be  divided  by  2,  the  quotient, 

2  )  512       256,  will  be  that  power  of  the  ratio  whose  exponent 

"TTl       is  one  less  than  the  n  amber  of  terms  (841).    But 

256  is  the  4th  power  of  the  ratio  4 ;  hence  the  num- 

4*  =256       her  of  terms  iB  6. 

2.  The  extremes  are  1  and  jf\j,  and  the  ratio  is  ^ ;  what 
is  the  number  of  terms  ? 

Rule. — Divide  the  last  term  iy  the  first ;  then  the  expch 
nent  of  the  poioer  to  which  the  ratio  must  be  raised  to  pro- 
duce the  quotient  is  one  less  than  the  number  of  terms. 

Formula. — r"^^  =  - . 

a 

3.  The  extremes  are  2  and  1458^  and  the  ratio  is  3 ; 
what  is  the  number  of  terms  ? 

4.  The  extremes  are  -^  and  \y  and  the  ratio  2 ;  what 
is  the  number  of  terms  ? 

843*  To  find  the  sum  of  all  the  terms,  when  the 
extremes  and  the  ratio  are  given. 

1.  The  extremes  are  2  and  128,  and  the  ratio  is  4 ;  what 
is  the  sum  of  all  the  terms  ? 

OPERATION. 

(128x4)  ■~2_51Q_^ 

4t»  =       8+82+128+512  Analysis.— Subtract  the  sum  from  4 

t  =  2+8+82  +  128  times  the  sum,  and  610  remains,  which 

8  *  =  612  —  2  =  610  ^  ^  times  the  sum ;  hence,  'Jfi,  or  170, 

sjlsl  =:  170  =zB  is  the  sum. 
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V 

S.  The  extremes  are  1  and  -^j  and  the  ratio  is  ^ ;  what 
is  the  sum  of  all  the  terms  ?  ' 


Rule. — Multiply  the  last  term  by  the  ratio,  and  divide 
the  difference  between  the  product  and  the  first  term  by  the 
difference  betzoeen  1  and  the  ratio. 

FOEMULA. — s  =  — ^  . 

r  —  1 

3.  The  extremes  are  3  and  384,  and  the  ratio  is  2.;  whai 
is  the  sum  of  all  the  terms  ? 

4.  The  extremes  are  4|^  and  j^y  and  the  ratio  is  \ . 
what  is  the  sum  of  all  the  terms  ? 

5.  What  is  the  sum  of  all  the  terms  of  the  infinite  pro 
gression  8,  4,  2,  1,  },  J,  ....  ? 

The  last  term  of  tliis  progression  may  be  conceived  as  0. 

6.  What  is  the  sum  of  all  the  terms  of  the  infinite  pro- 
gression 1,  J,  i,  A-/  A:>  •  •  •  •  ? 

7.  What  is  the  sum  of  l+i+|-  +  4j  etc.,  to  infinity? 

8.  The  first  is  7,  the  ratio  3,  and  the  number  of  terms 
4 ;  what  is  the  sum  of  all  the  terms  ? 

first  find  the  last  term  by  Art.  840. 

9.  A  drover  bought  10  cows,  agreeing  to  pay  $1  for  the 
first,  $2  for  the  second,  $4  for  the  third,  and  so  on ;  wh:it 
did  he  pay  for  the  10  cows  ? 

10.  If  a  man  were  to  buy  12  horses,  paying  2  cents  for 
the  first  horse,  6  cents  for  the  second,  and  so  on,  wl)^ 
would  they  cost  him  ?  -  \, 


844.  An  Annuity  i&  a  sum  of  money  payable  an- 
nually. The  term  is  also  applied  to  a  sum  of  money 
payable  at  any  equal  intervals  of  time. 

845.  A  Certain  Annuity  is  one  which  continues 
for  a  definite  period  of  time. 

846.  A  Perpetual  Annuity  or  Perpetuity 

is  one  which  continues  forever. 

847.  A  Contingent  Annuity  is  one  which  begins 
or  ends,  or  both  begins  and  ends,  on  the  occurrence  of 
some  specified  future  event  or  events. 

848.  An  Annuity  Forborne  or  in  Arrears 

is  one  the  payments  of  which  were  not  made  when  due. 

849.  The  Amount  or  Final  Value  of  an  an- 
nuity is  the  sum  of  all  the  payments  increased  by  the 
interest  of  each  payment  from  the  time  it  becomes  due 
until  the  annuity  qeases. 

850.  The  Present  Worth  of  an  annuity  is  such  a 
sum  of  money  as  wiU,  in  the  given  time,  and  at  the  ]^ven 
rate  per  cent.,  amount  to  the  final  value. 

851.  An  annuity  is  said  to  be  deferred  when  it  does 
not  begin  until  after  a  certain  period  of  time ;  it  is  said 
to  be  reversionary  when  it  does  not  begin  until  after  the 
occurrence  of  some  specified  future  event,  as  the  death 
of  a  certain  person;  and  it  is  said  to  be  in  possession 
when  it  has  begun,  or  begins  immediatelY« 
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ANNUITIES   AT   SIMPLE   INTEREST. 

852.  All  problems  ia  annufties  at  simple  interest  may 
be  solved  by  combining  the  rules  in  Arithmetical  Pro- 
gression with  those  in  Simple  Interest 

853.  1.  What  is  the  amount  of  an  annuitj  of  1300  for 
5  years^  at  6  per  cent,  simple  interest  ? 

OPERATION. 

300+372     ^       .  ^o^  Analysis.— At  the  end  of  the  Gtb 

2  year  the  following  sams  were  dae: 

The  $th  year's  payment  =  $800, 

The  4th  year's  payment  =  $300  +  $18  =  $318, 
The  3d  year's  payment  =  $300  +  $36  =  $336, 
The  3d  year's  payment  =  $300  4-  $54  =  $354. 
The  1st  year's  payment  =  $300  +  $72  =  $372. 

These  sums  form  an  arithmetical  progression,  in  which  the  first 
term  is  the  annuity,  $300»  the  common  diiference  is  the  interest  <d 
the  annuity  for  1  year,  and  the  number  of  terms  is  the  number  of 
years.  The  sum  of  all  the  terms  of  this  progression  is  $1680  (832), 
which  is  the  amount  of  the  annuity. 

2.  A  father  deposits  annually  for  the  benefit  of  his  son, 
beginning  with  his  tenth  birthday,  such  a  sum  that  on 
his  2ist  birthday  the  first  deposit,  at  simple  int.,  amounts 
to  $210,  and  the  sum  due  his  son  is  $1860.  Find  the 
annual  deposit,  and  at  what  rate  per  cent,  it  is  deposited. 

OPERATION. 

6  X  (1st  term  +  210)  =  1860.    (832.) 

Hence,  1st  term  =  310  —  210  =  100  =  a. 

(210  -  100)  -f-  (12  -  1)  =  ijt^  =  10  =±  d.    (830.) 

Analysis. — ^Here  $210»  the  first  deposit.  Is  the  last  term ;  12>  the 
nnmber  of  deposits,  is  the  number  of  terms ; 
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fcnd  (1860,  the  final  value  of  the  annnity,  is  the  stun  of  all  the 
terms.  Using  the  principle  of  832,  we  find  the  first  term  to  be 
$100,  wliich  is  the  annaal  deposit.  By  830,  the  eomman^  dif- 
ferrniM  is  found  to  be  |10 ;  hence  10  per  cent,  is  the  required  rate. 

3.  What  is  the  amount  of  an  annuity  of  $150  for  5^ 
years,  payable  quarterly,  at  1^  per  cent  per  quarter  ? 

4.  What  is  the  present  worth  of  an  annuity  of  $300 
for  5  years,  at  6  per  cent.  P 

5.  What  is  the  present  worth  of  an  annuity  of  $500 
for  10  years,  at  10  per  cent.  ? 

6.  In  what  time  will  an  annual  pension  of  $500  amount 
to  $3450,  at  6  per  cent,  simple  interest  ? 

7.  Find  the  rate  per  cent,  at  which  an  annuity  of  $6000 
will  amount  to  $59760  in  8  years,  at  simple  interest. 

8.  A  man  works  for  a  farmer  1  yr.  6  mo.,  at  $20  per 
month,  payable  monthly ;  and  these  wages  remain  unpaid 
until  the  expiration  of  the  whole  term  of  service.  What 
is  due  the  workman,  allowing  simple  interest  at  6  per 
cent  per  annum  ? 

ANNUITIES    AT    COMPOUND   INTEREST. 

854*  AU  problems  in  annuities  at  compound  interest 
may  be  sobred  by  combining  the  rules  in  Geometrical 
Progression  with  those  in  Compound  Interest. 

WniTTEJif    EXEMC18E8. 

1.  What  is  the  amount  of  an  annuity  of  $300  for  6 
yeara,  at  6  per  cent  compound  interest  ? 

OPBBATION.  ANALYSIS.— At  the  end  of  the 

300  X  1.06*— -300       -  nn-i  1  o       5th  year  the    following   suniB 
,06  areduev 
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'Hie  Stli  year's  patmetit  =$800^ 

The  4tii  year's  pajment  +  intfflest  for  1  f eai*  =  $800  x  1.06, 

The  8d  yaur's  paymeiift  +  <x>inp<HLQd  int.  fox  2  years  =  $800  x  1.06*, 
The  2d  year's  payment  +  compound  int.  for  8  years  =  $800x  1.06^ 
The  1st  year's  payment  +  compound  int.  for  4  years  =  $300  x  1.06^. 

These  sums  form  a  geometrical  progression,  in  which  the  first 
term  is  the  annuity,  $300,  the  ratio  is  the  amount  of  $1  for  1  year, 
and  the  number  of  terms  is  the  number  of  years.  The  sum  of  all 
the  terms  of  this  progression  is  $1691.18  (843),  which  is  the 
amount  of  the  annuity. 

2.  What  is  the  present  worth  of  an  annuity  of  $300  for 
5  years,  at  6  per  cent,  compound  interest  ? 

OFEBATiON.  ANALTsrs.?— The  amount  of  this  an- 

1691.13  nuity  is  $1691.13.    The  amount  of  $Mor 

1  338226  ^^  ^'^^*^'  •  ^     5  years,  at  6  per  cent,  compound  interest, 

is  $1.338226  (587).    Hence,  the  present 

worth  of  the  annuity  is  T^oSob »  ^^  $1368.71. 

8.  Find  the  annuity  whose  amount  for  25  years,  at  6 
per  cent,  compound  interest,  is  $16459.35. 

4.  What  is  the  present  worth  of  an  annuity  of  $700 
for  7  years,  at  6  per  cent,  compound  interest  ? 

5.  An  annuity  of  $200  for  12  years  is  in  rayersion  6 
3^ars.  What  is  its  present  worth,  compound  interert 
at  6^? 

6.  A  man  bought  a  tract  of  land  for  $4800,  which  was 
to  be  paid  in  installments  of  $600  a  year ;  how  much 
money,  at  6  per  cent,  compound  interest,  would  discharge 
the  debt  at  the  time  of  the  purchase  ? 

7.  What  is  the  present  yalue  of  a  reversionary  lease  of 
$100,  commencing  14  years  hence,  and  to  continue  SO 
fears,  compound  interest  at  5  per  cent.  ? 
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1.  A  Power.  2.  Involution.  8.  B&iBe,  or  ftoot.  4  Ex* 
ponent.    5.«  Square.    6.  Cube.    7.  Perfect  PoweK 
PbInciplb. 

802*    RtTLE.    1.  For  Integers.    2.  For  FmHtitmi^. 

S03*    1.  Principle.    2.  Geometrical  ILlustTation. 

804*    1.  Principle.    2.  Geometrical  lUuBtration. 

t.  Square  Koot.    2.  Cube  Root*  etc.    &  Evolution 
4  Radical  Sign.    5.  Index. 
810.    Rule. 

812.  Principles,  1,  2,  8/4 

813.  Rule,  I,  n.  III.    ForFractiona 

814.  Geometrical  Illustration. 

818.  Principles,  1,  2,  a,  4 

819.  Rule,  I,  II,  III,  IV,  V,  VI.    For  Fractions. 

820.  Geometrical  Illustration. 
822.    Roots  of  a  Higher  Degree.    BuU. 

r  1.  Arithmetical  Progresaian,  2.  Terrns,  8.  (kmimon 
Befs.  <    Differenee.  4.  Increasing  Arithmetical  Progreenon. 

(    5.  Decreasing  Arithmetical  Progression. 
Quantities  considered. 

829.  Rule,  t,  II.    FormtUcs. 

830.  Rule.    Formula. 

831.  Rule.    Formula. 

832.  Rule.    Formula. 

(1.  Geometrical  Progression.    2.  Terms.     8.  6at(o. 
Defs.  <     4  Increasing  Oeom.  Prog.    5.  Decreasing  Geom, 

(     Prog.    6.  Infinite  Beerearing  Oeom.  Prog. 
Quantities  considered. 

840.  Rule,  I,  IL    Formuta. 

841.  Rule.  Formula. 
842*  Rule.  Formula. 
843.    Rule.    Formula. 

Annuity.     2.  Certain  Annuity.    8.  Perpohiity. 

4  Contingent  Annaity.    5.  Annuity  in  Arrelrs. 
Defs.  -{      6.  Amount.     7.  Present  Worth  of  an  Annuity 

8.  Deferred  Annuity.    9.  Revermonaty  Annuity. 

10.  Annuity  in  Possession. 
AmnnTiEB  at  Simple  Interest. 
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ANOTITIBS  at  COMP.     iNTKREaX.  \  P»**««*»  ^^  '^^^ 
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S50.  Menauratitm  is  tlie  process  of  finding  the  ntunlier  ol 
units  in  extenuoo. 


f       - 


857.  A  Straight  I4ne  is  &  line  that 
does  aot  cbsnge  its  direction.  It  is  the  ohort- 
est  disUuioe  between  two  points. 

SfiS.  A  Curved  Zi?te  changes  iUdiieo- 
tioD  at  evei;  point, 

859.  Parallel  Lines  have  the  same 
ditection ;  and  bdng  In  the  Bame  plane  and 
equall;  distant  from  each  other,  the?  can  never 

860.  A  Horizontal  lAtm  ia  a  line  par- 
allel either  to  the  horizon  or  water  level. 

861.  A  JPerpendicular  lAne    is   a 

8trai(rht  line  drawn  to  meet  another  straight 
line,  eo  as  to  incline  no  more  to  the  one  dde 
than  to  the  other. 
Aperpendienlulflaborizoniil  Uns  la  called  awttf- 

ANGLES. 

862.  An  Angle  Is  the  difference  in  the 
Erection  of  two  lines  proceeding  from  a  com- 
mon point,  called  the  terttx. 

AnglM  are  meaenTed  bj  d^re«a.    (801 .) 

863.  A  Right  Angle  is  an  angle  formed 
by  two  lines  perpendicular  to  each  other. 

864:.  An  Obtttse  Angle  is  greater  ttum 
a  right  angle. 

865.  An  Acute  Angle  is  less  than  a 
riftht  angle. 
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PLANE    FIGUBEa 

866*  A  Plane  Figure  is  a  portion  of  a  plane  snriaoe  bounded 
by  straight  or  cnnred  lines. 

867*  A  Polygon  is  a  plane  figure  bouiided  by  straight  lines. 

868.  The  Perimeter  of  a  polygon  is  the  earn  of  its  sides. 

869*  The  Area  of  a  plane  figure  is  the  surface  indndsd 
within  the  lines  which  bound  it.    (460.) 

A  regular  polygon  has  all  its  sides  and  all  its  angles  eqnaU 

The  alUlude  of  a  polygon  is  the  perpendicular  distance  between  its  boM  and 

a  side  or  angle  opposite. 

A  polygon  of  three  sides  is  called  a  Mgon,  or  triangle ;  of  foor  sides,  a  t^c^ 

pion,  or  qnadrUateEal ;  of  life  sides,  tipentagon,  etc. 


ooc 


Pentagon.     '  Hexagon.        Heptagon.        Octagon^        Nona^ony^      Decagon. 

TRIANGLES. 

870.  A  Triangle  is  a  plane  figure  bounded  by  three  sides^ 
and  having  three  angles. 

871.  A  KighUAngled  Triangle 

is  a  triangle  having  cme  right  angle. 

872.  The  Hypothenuse  of  a  right- 
angled  triangle  is  the  ade  opposite  the 
right  angle. 

873.  The  Base  of  a  triangle,  or  of 

any  plane  figure,  is  the  side  on  which  it  is  supposed  to  stand. 

874.  The  Perpendicular  of  a  right-angled  triangle  ie  ths 
side  which  forms  a  right  angle  with  the  base. 

876.  The  AltiUUle  of  a  triangle^is  a  line  drawn  from  the  angla 
opposite  perpendicular  to  the  base. 

1.  The  dotted  lines  in  the  following  figures  represent  the  oUUudg, 

S.  Triangles  are  namcid  from  the  relation  both  of  tiiBir  aldei  ami  m^A^ 


Base. 


\ 
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KENSUBATIOK. 


87U.  An  Equilateral  Ttnangle  has  its  three  sides  equal. 

877.  An  Isosceles  Triangle  has  only  two  of  its  sides  eqaaL 

878.  A  Scalene  Triangle  has  all  of  its  sides  unequal. 

Fio.  1.  Fig.  2.  Fio.  8. 


Bqnilateral. 


Isosceles. 


Scalene. 


879.  An  Equiangular  Triangle  has  three  equal  ang^Iea 
(Fig.  1.) 

880.  An  Acute^an-gled  Triangle  has  three  acute  angles. 
(Kg.  2.) 

881.  An  Obtuse-angled  Triangle  has  one  obtuse  angle. 

(Fig.  3.) 

JPJROBZEM8. 

882.  The  base  and  altitude  of  a  triangrlo  being 
given  to  find  its  area. 

1.  Find  the  area  of  a  triangle  whose  base  is  26  ft  and  altitude 
14.5  feet. 

14.5 


Opbration.— 14.5  X  26-4-2=188J  sq.  ft.  Or.  26  x  -~=188J  square 
feet,  area. 

2.  What  is  the  area  of  a  triangle  whose  altitude  Is  10  yards  and 
base  40  feet  ?  . 

Bulb.  —1.  Divide  the  product  €f  the  hoM  and  edtitude  hy  2.    Or» 
2.  Multiply  the  hose  by  one-half  the  altitude. 

Find  the  area  of  a  triangle 

8.  Whose  base  is  12  a  6  in.  and  altitude  6  ft.  9  in. 

4.  Whose  base  is  25.01  chains  and  altitude  18.14  chains. 

5.  What  is  the  cost  of  a  triangular  piece  of  land  whose  base  is 
15.48  ch.  and  altitude  9.67  ch.,  at  $60  an  acre  ? 

6.  At  $.40  a  square  yard,  find  the  cost  of  paving  a  triangular 
court,  its  base  being  105  feet  and  its  altitude  21  jards  ? 

7.  Find  the  area  of  the  gable  end  of  a  house  that  is  28  ft.  wide^ 
And  the  ridge  of  the  roof  15  ft,  higher  than  the  foot  of  the  rafters. 
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88B«  The  area  and  one  dimension  beings  sriven  to 
find  the  other  dimension. 

1.  What  is  the  base  of  a  triangle  whose  area  is  189  square  feet 
and  altitude  14  feet  ? 

Opbration.— (189  sq.ft.  x2)-^14  =  37  ft.»da«.  .  . 

2.  Find  the  altitude  of  a  triangle  whose  area  is  20^  square  feet 
and  base  8  yards. 

Rule. — DouUe  the  area,  then,  divide  by  the  given  dimendon. 

Find  the  other  dimension  of  the  triangle 

8.  When  the  area  is  65  sq.  in.  and  the  altitude  10  inches. 
4  When  the  base  is  42  rods  and  the  area  588  sq.  rods. 

5.  When  the  area  is  6^  acres  and  the  altitude  17  yards. 

6.  When  the  base  is  12.25  chains  and  the  area  5  A.  33  P. 

7.  Paid  $1050  for  a  piece  of  land  in  the  form  of  a  triangle,  at  the 
rate  of  f5^  per  square  rod.    If  the  base  is  8  rd.,  what  is  its  ^titude  ? 

884:.  The  three  sides  of  a  triang^le  beingr  given  to 
find  its  area. 

1.  Rnd  the  area  of  a  triangle  whose  sides  are  30,  40,  and  50  ft. 

Operation— (30  +^ 40 + 50)-^2  =  60 ;  60-30  =  30 ;  60—40 - 20 ; 
60-50  ^  10.    yeOx 30x30x10  ==  600  ft.,  area, 

2.  What  is  the  area  of  an  isosceles  triangle  whose  base  i»  20  ft., 
and  each  of  its  equal  sides  15  feet  i 

BULE. — From  half  the  sum  of  the  three  sides,  subtract  each  side 
separately;  multiply  tlie  half -sum  and  the  three  remmnders  together  ; 
the  square  root  of  the  product  is  the  area. 

8.  Find  the  area  of  a  triangle  whose  sides  are  25,  36,  and  40  in. 

4.  How  many  acres  in  a  field  in  the  form  of  an  equilateral  tri^ 
angle  whose  sides  each  measure  70  rods  ? 

5.  The  roof  of  a  house  30  ft.  wide  has  the  rafters  on  one  sid« 
20  ft.  long,  and  on  the  other  18  ft.  long.  How  many  square  feet  oi 
boards  will  be  required  to  board  up  both  gable  eud&^ 
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S8&*  Thd  fdOavnag  piandples  relating  to  rightronsM  tt^Bngles 

iuLve  been  «flkaMifiiied  bgr  Geosietiy : 

PRDTCIPLBS. — ^1.  Thetgniareofthe 
hypothemise  of  a  right-angled  triangle 
ia  equal  to  the  sum  of  the  squares  of 
the  other  two  sides, 

2.  The  square  of  the  base,  or^of  the 
perpendicular,  of  a  right-angled  tri- 
angle is  equal  to  the  square  of  the 
hypotheniue  diminished  hff  the  square 
of  the  other  side. 

886.  To  find  the  bypothenuse. 

1.  The  base  of  a  right-angled  triangle  is  12,  and  the  perpendiealar 
16.     What  is  the  length  of  the  hjpothenuse  ? 

Operation.— 12* + ie«=^400  (Pmn.  1).     >v/^=20,  hypoOienuse, 

2.  The  foot  of  a  ladder  is  15  feet  Arom  the  base  of  a  building,  and 
the  top  reaches  a  window  36  feet  above  the  base.  What  is  the 
length  of  the  ladder  ? 

Rule. — Extract  the  square  root  of  the  sum  of  ths  squares  of  the 
base  and  the  perpendicular;  the  restUt  is  tlie  hypothentLse, 

3.  If  the  gable  end  of  a  hoose  40  ft.  wide  is  16  il.  high,  what  ia 
the  length  of  the  rafters  ? 

4.  A  park  25  chains  long  and  23  chains  wide  has  a  walk  mnning 
through  it  from  opposite  comers  in  a  straight  line.  What  is  the 
length  of  the  walk  ? 

5.  A  room  is  20  ft.  long,  16  ft.  wide,  and  12  ft.  high.  What  is  the 
distance  from  one  of  the  lower  comers  to  the  opposite  upper  comer? 


^ 


887.  To  find  the  base  or  perpendicular. 

1.  The  hypothennse  of  a  right-angled  triangle  is  85  feet,  and  the 
perpendicular  28  feet.  ,  Find  the  base. 

OPBBATEOJr.-^*-28^si:4^<^PKiK.2).    ^/m^%\ft.,bam. 
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3.  Tke  kypothflniMe  of  a  light^mgled  tiiangie  Ur  S9  yards  and 
the.base  84  feet    Find  the  perpendicular. 

BmJL-Sxtraei  the  square  root  of  tHie  differemu  between  the  equare 
of  the  hf/pothenuue  and  the  equare  of  the  given  eide;  the  remdt  is  the 
required  eide. 

8.  Find  the  width  <^  a  hoxuse,  whose  rafters  are  13  ft.  and  15  ft. 
long,  and  that  fonn  a  right  angle  at  the  point  in  which  they  meet. 

4.  A  line  reaching  from  the  top  of  a  precipice  120  feet  high,  on 
tlie  bank  of  a  river,  to  the  opposite  side  is  880  feet  long.  How 
wide  is  the  river  t 

5.  A  ladder  62  ft.  long  stands  against  the  side  of  a  building, 
flow  many  feet  must  it  be  drawn  out  at  the  bottom  that  the  top 
may  be  lowered  4  feet  t 

QUADRILATERALS. 

888«  A  Quadrilateml  is  a  plane  figure  bounded  by  four 
straight  lines. 

There  are  three  kinds  of  qi^adrllaterals,  the  FaraUdogram^  TYtqfmHdt  and 
SfWqMNiiiim. 

889.  A  ParaUelografn  is  a  quadrilateral  which  has  its 
opposite  sides  parallel. 

There  are  four  kinds  of  parallelograms^  the  Sguart^  Sectangle,  ShomMd^ 

890,  A  Rectangle  is  any  parallelogram  having  its  angles 
right  angles. 

891*  A  /Sguare  is  a  rectangle  whose  sides  are  equal. 

892.  A  JRhonibaid  is  a  parallelogram  whose  opposite  sides 
only  are  equal,  and  whose  angles  are  not  right  anglea 

893*  A  Mhombus  is  a  parallelogram  whose  sides  are  aU 
equal,  but  whose  angles  are  not  right  angles. 


BquaiA 


Bectangle. 


Bhcnabold. 
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parallel. 
805*  A  Trapegimm  is  »  qna^nlftteml  hofuig  »p  two  tides 

8D6*  The  Altitude  of  a  paTallelogram  or  of  a  trapenld  is  the 
perpendicular  distance  between  its  paraUd  sides. 
Tbe  dotted  Tertical  Hnea  la  tbe  figme  leprasent  the  aUUude, 

897.  A  IHa^onal  of  a  plane  fignre  is  a  straight  line  joiniiig 
the  vertkes  of  two  angles  not  adjaoMit. 


FftnUlelogram. 


TmpcEoid. 


Tmpesiiim. 


898.  To  find  the  area  of  any  parallelogram, 

1.  Find  the  area  of  a  parallelogram  whose  base  is  16^  feet  and 
•Hitnde  7.5  feet. 

Operation. — 16.25  ft.  x  7.5  =  121.875  sq.  feet,  oreo. 

2.  The  haae  of  a  rhombna  is  10  feet  6  inches,  and  its  altitnde 
8  feet.    What  is  its  area? 

Rule. — MvUvplythe  base  by  the  alUtude. 

3.  How  many  acres  in  a  piece  of  land  in  the  form  of  a  rhomboid, 
the  base  being  8.75  ch.  and  altitude  6  chains  ? 

809.  To  find  the  area  of  a  trape^oidi 

1.  £1nd  tbe  area  of  a  trapeaoid  whose  parallel  sides  are  88  fnd 
11  feet,  and  the  altitude  9  feet. 


.,  Ofeeation.— 23  ft.  + 11  ft. +2=17  ft. ;  17  ft.  x  9=153  sq.  ft,  area. 

2.  Required  the  area  of  a  trapezoid  whose  parallel  sides  are  179 
and  146  feet,  and  the  altitude  69  feet. 

Rule.— i/ufti^^  ime-hay  like  mum  of  the  parallel  Hdee  hff  the 


d.  How  many  square  feet  in  aboard  16  ft.  long,  1^ indbes  wide 
at  one  end  and  25  inches  wide  at  the  other  end  ? 

4.  One  side  of  a  qaadtilateral  field  meattuf^  38 rods;  the  idde 
oppo(^;e  and  parallel  to  it  meaaurea  26  rods,  and  the  distanee 
between  the  two  sides  is  10  rods.    Find  the  area. 

900.  To  find  the  area  of  a  trapezium. 

1.  Fiqd  the  area  of  a  trapeaiam  whose 
diagonal  is  42  feet  and  perpendiculars  to  this 
diagonal,  as  in  the  diagram,  are  16  feet  and 
18  feet. 


0PBBATi03f .— (18  ft. + 16  ft. +.2)  X  42  =  714  sq.  feet,  area. 

2.  Find  the  area  of  a  trapeadnm  whose  diagonal  is  85  ft.  6  in.,  and 
the  perpendiculars  to  this  diagonal  9  feet  and  3  feet. 

BxnsE.^-Multiply  the  diagonal  by  haifthe  sum  of  the  perpendicu^ 
lars  dravm  to  Ufrom  the  vertices  of  opposite  angles, 

8.  How  many  acres  in  a  quadrilateral  field  whose  diagonal  is 
80  id.  and  the  perpendiculars  to  this  diagonal  20.453  and  50.882  rd.  ? 

To  find  the  area  of  any  regular  poIygoD,  multiply  its  perimeter,  or  the  cmm  of 
Kb  sides,  by  one-half  the  perpendienlar  falling  from  its  cepter  to  one  of  its  sides. 

To  find  the  area  of  an  irregular  polygon,  divide  the  Kgate  ihto  triangles  and 
trapezinms,  and  find  the  area  of  each  separately.  Tl^e  sum  of  these  areas  will 
be  the  area  of  the  whole  polygon. 


THE    CIRCLE, 

901*  A  Circle  is  a  plane  figure  bounded  by  a  curved  line, 
called  the  circumference^  every  point  of  which  is 
equally  distant  from  a  point  within  called  the 
center, 

902.  The  I>lanieter  of  a  circle  is  a  line 
passing  through  its  center,  and  terminated  at  both 
ends  by  the  circumference. 

d03«  The  Madins  of  a  ^rde  is  a  line  extending  from  its  cen- 
ter  to  any  point  in  the  circumference.    It  is  one-half  t\!A  ^vssiij^tKt. 
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PMOBLEM8. 

004.  When  either  the  diameter  or  the  c^rcain* 
ference  of  a  circle  is  ^ven^  to  find  the  other  di« 
mension  of  it. 

1.  Find  the  cucimiferenoe  of  a  circle  whose  diameter  is  20  indie& 
Ofsbation.— 20  in.  x  3.1416  =  62.882  in.  =  5  ft  2B32  in^  cireum 

2.  Find  the  diameter  of  a  circle  whose  drcomferenoe  is  62.833  ft. 
Operation. --62.832  ft.  -«-3.1416  =  20  ft.,  diameter. 

8.  Find  the  diameter  of  a  wheel  whose  circnmferenoe  is  50  feet 
Rule.— 1.  Midtipiy  the  diameter  by  8.1416 ;  the  product  is  the  etr- 
eumference. 

2.  Di/nde  the  dreuntferefnce  by  8.1416 ;  the  quotient  ie  the  diameter, 

4.  What  is  the  diameter  of  a  tree  whose  girt  is  18  ft.  6  In.  ? 
6.  What  is  the  radins  of  a  circle  whose  circomference  is  31.416  ft? 
6.  Find  the  circamference  of  the  greatest  circle  that  can  be 
drawn  with  a  string  14  inches  long,  used  as  a  radios. 

905*  To  find  the  area  of  a  circle,  when  both  its 
diameter  and  circumference  are  given,  or  when 
either  is  griv^en. 

1.  What  is  the  area  of  a  circle  whose  diameter  is  10  feet  and  dr* 
comference  81.416  feet  ? 


Oferation.— 31.416  ft.  x  10h-4  =  78.54  sq.  ft.,  area. 

2.  Find  the  area  of  a  circle  whose  diameter  is  10  feet 

Operation.— 10  ft.*  x  .7854  =  78.54  sq.  feet,  area, 

8.  Find  the  area  of  a  circle  whose  drcnmference  is  31.416  feet 

OPBBATioir.— 81.416  ft +3.1416=10  ft,  diam.;  (10  ft.)»  x  .78543 
78.54  sq,  feet,  area. 

Rules. — ^To  find  the  area  of  a  circle  : 

1.  Multiply  i  of  its  diameter  by  the  evrcwmferente, 

2.  Multiply  the  aqua/re  cf  its  diameter  by  .7854. 

4.  What  is  the  area  of  a  circular  pond  whose  drcomferenoe  4s 
200  chains? 

5.  The  distance  around  a  areolar  park  is  1^  miles.    How  manj 
acres  does  it  oontainl 
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90^  To  find  the  diameter  or  the  circumference 
*'J  a  circle,  when  the  area  is  given. 

.-I  ■  • 

1.  What  is  the  diameter  of  a  circle  whose  area  is  1819.473  ? 


Operation.— 1319.473  h-  .7854  =  1680 ;  V^680=40.987+,  diom- 
iter. 

2.  What  is  the  circumference  of  a  circle  whose  area  is  19.635  ? 

Opekation.— 19.635-i-3.1416  =  6.25 ;  y'6i2S=2.5,  radius  ;  2JS  x 
d  X  3.1416  ==  15.708,  drcamference, 

R^LB.— 1.  Divide  the  area  by  .7854  and  extract  the  eqmre  root  of 
the  quotient;  the  reeuU  ie  the  diameter. 

2.  Divide  the  area  by  3.1416  and  extract  the  eqwre  root  of  the 
quotient ;  the  reeiUt  is  the  radius.  The  eireumference  is  obMned  by 
Art.  904:.    Or, 

3.  Dmde  the  area  by  .07958  and  find  the  square  root  of  the  quotient. 

3.  The  area  of  a  circular  lot  is  38.4846  square  rods.  What  is  its 
diameter  ? 

4.  The  area  of  a  circle  is  286.488  square  feet.  Required  the 
diameter  and  the  circumference. 

907.  To  find  the  side  of  an  inscribed  square  when 
the  diameter  of  the  circle  is  known. 

1.  What  is  the  side  of  a  square  inscribed  in  a 
circle  whose  diameter  is  6  rods? 

Operation.— 6^+2=18 ;  ^18=4.24  rods,  side 
of  square.   ^ 

2.  The  diameter  of  a  circle  is  200  feet.    Find 
the  side  of  the  inscribed  square. 

Rtjle. — ^1.  Extra/ct  the  square  root  of  half  the  square  of  the  diem 
eter.    Or, 

2.  Multiply  the  diameter  by  .7071. 

9.  The  circumference  of  a  circle  is  104  yards.  Bind  the  side  of 
the  inscribed  square. 

4.  The  area  of  a  circle  Is  78.54  square  feet.  Find  the  cdde  of  the 
^.nscribed  square. 
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906.  To  find  the  area  €»f  a  eirciilar  ring  formed 
by  two  eoncentrie  careles, 

1.  Find  the  am  of  a  ciieidar  ring,  wbea 
the  diameten  of  the  drdes  are  20  and  30  feet 


OFEBATirar.— <90  +  ao  X  ao  —  20)  X  .7854  =^ 
392.7  sq.  ft.,  area. 

2.  Find  the  area  of  a  circular  ring  fanned 
hy  two  ooDoentric  dides^  whoae  dJMwmiofa  ue 
7ft.  9m.and4ft.3in. 

EnuR.—MuiHplif  the  mm  of  the  two  dtameten  2y  their  diferaux, 
andtheprcdua  bg  .7854 ;  the  reeuU  ie  the  area. 

8.  Two  diameters  are  35.75  and  16.25  ft.;  find  the  area  of  the  ring. 

4.  The  area  of  a  circle  is  1  A.  154.16  P.    In  the  center  is  a  pond  of 

water  10  rd.  in  diameter ;  find  the  area  of  the  land  and  of  the  water. 

909.  To  find  a  mean  proportional  betmreen  two 
numbers. 

1.  What  is  a  mean  piopocticHial  between  3  and  12? 

Oferatioh. — >y/12  X  3  =  6,  the  mean  praportwnaL 

When  three  nnmberF  are  proportknal,  the  ptodnct  of  the  extremes  Is  eqiial 
to  the  eqoare  of  the  mean. 

Rule. — Extract  the  egtiare  root  of  the  product  of  the  two  numbert, 

Fmd  a  mean  proportiaiial  between 

2.  43  and  16a        |        3.  64  and  12.25.  4.  |j  and  A. 

C.  A  tab  of  batter  weighed  36  lb.  hj  the  grocer's  scaleB ;  but 
weighing  it  in  the  other  scale  of  the  balance,  it  weighed  dnlj  30 
poonds.    What  was  the  trae  weight  of  the  batter  ? 

SIMILAB    PLANE    FIOUBEa 

OlO.  Similar  Plane  Figures  are  soch  as  have  the  same 
form,  viz.,  eqoal  angles,  and  th^  like  dimennian8  pioporii<»aL 

All  circles,  squares,  equiangular  triangles,  and  regular  palygona  of  the  raait 
■mnber  of  sides  are  similar  figoies. 

The  like  dimensions  of  circles  are  their  ndii,  diameters,  and  drcomftrsncea. 

Pbikcifi«bbl'*1.  TheUkedimeMi(nMof9mikMrplaMfi^^ 
proportional. 
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2.  5?%^  areM  of  timUar  plane  figures  are  to  each  other  as  th4 
squares  of  their  like  dimensions.    And  conversely, 

8.  The  like  dimensions  of  similar  plane  figures  are  to  each  other  as 
the  square  roots  of  their  areas. 

The  same  prlDciplcs  apply  also  to  the  swfaees  of  all  similar  figures,  each  as 
triangles,  rectangles,  etc. ;  the  Boif&cea  of  similar  aolUis,  as  cubes,  pyramids,  etc.; 
ind  to  similar  curved  sutfaoes^  as  of  cylinders,  cones,  and  spheres.    Henee, 

4.  The  surfaces  of  all  similar  figures  are  to  each  other  as  the 
squares  of  their  like  dimensions.    And  conversely, 

5.  Their  dimensions  are  as  the  square  roots  of  their  surfaces, 

rBOBZJEMS. 

1.  A  triftDgttlar  field  whose  base  is  13  ch.  contains  2  A.  80  P. 
Find  the  area  of  a  field  of  similar  form  whose  base  is  48  chains. 

Opbiration.— 12* :  48^*  : :  2  A.  80  P.  :  a?  P.=:6400  P.=40  A.,  area. 
(Pkin.  2.) 

2.  The  side  of  a  square  field  containing  18  acres  is  60  rods  long. 
Find  the  side  of  a  similar  field  that  contains  ^  as  many  acres. 

Opbration.— 18  A. :  6  A.  : :  60» :  a!8=1200;  ^WO=UMtd.-\-, 
side.    (Pbin.  3.) 

8.  Two  circles  are  to  each  other  as  9  to  16 ;  the  diameter  of  the 
less  being  113  feet,  what  is  the  diameter  of  the  greater? 

Operation.— 9  :  16  : :  112* :  jt'«  =  3  :  4  : :  113  :  a?  =  149  ft.  4  in., 
diameter.    (Prin.  2.) 

4  A  peach  orchard  contains  720  square  rods,  and  its  length  ii^  to 
its  breadth  as  5  to  4 ;  what  are  its  dimensions  ? 

Operation. — The  area  of  a  rectangle  5  by  4  equals  20  (898). 

20  :  720  ::  6* :  0?  =  900;    >v/900  =  30  rd.,  Ien0h. 

20:720  ::  4*:  aj»  =  576;    ^m  =  24  rd.,  width. 

5.  It  is  required  to  lay  out  283  A.  107  P.  of  land  in  the  form  of 
a  rectangle,  so  tha.t  the  length  shall  be  3  times  the  width.  Find 
the  dimensions. 

6.  A  pipe  1.5  in.  in  diameter  fills  a  ctstem  in  5  hours  ,*  find  the 
diameter  of  a  pipe  that  will  fill  the  same  cistern  in  55  min.  6  see. 

7.  The  area  of  a. triangle  is  24276  sq.  ft.,  axkd  its  sides  in  proportion 
to  the  numbers  Id,  14,  and  15.    Find  the  length  of  its  sides  ijoi  iSede^« 
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8.  If  it  cost  $167. 70  to  enclose  a  circular  pond  containing  17  A< 
110  P.,  what  will  It  cost  to  enclose  another  |  as  large  ? 

9.  If  63.89  rods  of  fence  will  enclose  a  circular  field  containing 
2  acres,  what  length  will  enclose  8  acres  in  circular  formt 

REVIEW    OF    PLANE    FIGURES. 

911*  1.  How  much  less  will  the  fencing  of  30  acres  cost  in  the 
square  form  than  in  the  form  of  a  rectangle  whose  breadth  is  |  the 
length,  the  price  being  $2.40  per  rod  ? 

2.  A  house  that  is  50  feet  long  and  40  feet  wide  has  a  square  or 
pyramidal  roof,  whose  height  Is  15  ft.  Find  the  length  of  a  rafter 
reaching  from  a  comer  of  the  building  to  the  vertex  of  the  roofl 

3.  Find  the  diameter  of  a  circular  island  containing  1^  sq.  miles. 

4.  What  is  the  value  of  a  farm,  at  $75  an  acre,  its  form  being  a 
quadrilateral,  with  two  of  its  opposite  sides  parallel,  one  40  ch. 
and  the  other  22  ch.  long,  and  the  perpendicular  distance  between 
them  25  chains? 

5.  Find  the  cost,  at  18  cents  a  square  foot,  of  paving  a  space  ija 
the  form  of  a  rhombus,  the  sides  of  which  are  15  feet,  and  a  per- 
pendicular drawn  from  one  oblique  angle  will  meet  the  oppomte 
side  9  feet  from  the  adjacent  angle. 

6.  A  goat  is  fastened  to  the  top  of  a  post  4  ft.  high  by  a  rope  50  ft 
long.    Find  the  area  of  the  greatest  circle  over  which  he  can  graze. 

7.  How  much  larger  is  a  square  circumscribing  a  circle 40  rods 
in  diameter,  than  a  square  inscribed  in  the  same  circle  ? 

8.  What  is  the  value  of  a  piece  of  land  in  the  form  of  a  triangle, 
whose  sides  are  40,  48,  and  54  rods,  respectively,  at  the  rate  of 
$125  an  acre  ? 

9.  The  radius  of  a  circle  is  5  feet ;  find  the  diameter  of  another 
circle  containing  4  times  the  area  of  the  first. 

10.  How  many  acres  in  a  semi-circular  farm,  whose  radinB  is 
100  rods  ? 

11.  What  must  be  the  width  of  a  walk  extending  around  a  gar- 
den 100  feet  square,  to  occupy  one-half  the  ground  ? 

12.  An  irregular  piece  of  land,  containing  540  A.  36  P.  is  ex- 
changed for  a  square  piece  of  the  same  area ;  find  the  length  of  one' 
of  its  sides?  If  divided  into  42  equal  squaiea,  what  is  tb*  length 
o/^he  side  of  each  ? 
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13.  A  fieldcontidiiinglSA.  is80rd.wide,sndiBaplaiiel]icluiiiig 

In  the  direction  of  lie  ieogth,  one  cod  being  120  ft.  higher  ttuts  the 
other.     Find  liow  nuuj  acres  of  honzontal  eurikce  it  contaioa. 

14.  If  a  pipe  3  iuchea  in  diameter  diecbarges  IS  hogehettdci  of 
"waxett  in  a  certain  time,  what  must  be  the  diameter  of  a  pipe  which 
will  dlsch&rge  4D  hogsheads  in  the  same  time  1 

SOLIDa 

912.  A  SolM  or  Body  has  three  dimendonB,  length,  breadth, 
*nd  ibicknew. 

The  planea  vhiclL  bonnd  It  ue  colled  ill  /inw,  and  Sidr  IntensctlonB,  Ha 

913.  A  Priam  is  a  solid  whoee  ends  are  eqnal  and  parallel, 
dmilar  polf  gons,  and  its  ddes  parallelograms. 

Prisms  lake  tlieir  names  from  ttie  form  of  their  hoBea.  »»  Iriaagtilar,  fUUt- 
ranpuAv,  patiagmal,  etc, 

914.  The  Altitude  of  a  prism  is  the 
perpendicular  distance  between  its  bases. 

915.  A  ParallelopipedoH  is  a 
prism  bounded  bj  us  parallelogramn,  the 
apposite  ones  being  parallel. 

916.  A  Ctibe  is  a  parallelopipedon 
whose  fiices  are  all  equal  squarea. 

917.  A  Cylinder  la  a  body  bounded  C"""- 

by  a  nnifonnjj  currod  sorface,  iU  ends  being  eqnal  and  puall^l 
dtcles. 

I.  A  c;^der  Is  conceited  to  be  genealed  bj  Ibe  taTolnUan  of  s  tectaogle 
abont  one  of  its  ctdea  as  an  axis. 

3.  The  line  Jolaiug  the  centers  of  Uia  Iwses,  or  ends,  of  tbe  cylinder  Is  Iti  alti- 


Pandlelopipedon. 
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HElf  SUBATIOK 


rBOBZJEMS. 

918.  To  find  the  convex  surface  of  a  prism  or 
cylinder. 

1.  Find  tbe  area  of  the  coDTez  sur- 
face of  a  prism  whose  altitude  is  7  ft., 
and  its  base  a  penta^n,  each  side  of 
which  is  4  feet. 

Operation. — 4  ft.  x  5  =  20  ft.,  peri- 
meter, 

20  ft.  X  7=140  sq.  ft.,  convex  suffaee. 

2.  Find  the  area  of  the  convex  snr- 
fiice  of  a  triangular  prism,  whose  alti- 
tude is  8^  feet,  and  the  sides  of  its  base 
4,  5,  and  6  feet,  respectivelj. 

Operation. — 4  f t.  +  5  ft.  +  6  ft  = 
15  ft.,  perimeter, 

15  ft.  X  8^=127}  sq.  ft.,  convex  sutfaes. 

3.  Find  the  area  of  the  convex  surface  of  a  cylinder  whose  altitude 

is  2  ft.  5  in.  and  the  circumference  of 
its  base  4  ft.  9  in. 

Operation.— 2  ft.  5  in.=29  in. ;  4  ft. 
9  in.  =:  57  in. 

57  in.  X  29  =  1663  sq.  in.  =  11  sq.ft. 

69  sq.  inches,  convex  surface. 

Rule. — Multiply  the  perimeter  of  the  hose  by  the  altitude. 
To  find  the  entire  surface,  add  the  area  of  the  bases  or  ends. 

4  If  a  gate  8  ft.  high  and  6  ft.  wide  revolves  upon  a  point  in  its 
center,  what  is  the  entire  surface  of  the  cylinder  described  by  it  ? 

5.  Find  the  superficial  contents,  or  entire  surface  of  a  |)axaIlelo- 
pipedon  8  ft.  9  in.  long,  4  ft.  8  in.  wide,  and  3  fb.  3  in.  higK 

6.  What  is  the  entire  snr&oe  of  a  cylinder  formed  by  the  revo- 
lution about  one  of  its  sides  of  a  rectangle  that  k  6  ft^  6  IlL  long 
and  4  ft.  wide  ? 

7.  Find  the  entire  surface  of  a  prism  whose  base  is  an  eqoilalenl 
triangle,  the  perimeter  being  18  ft.,  and  the  altitude  15  ft 


PTBAMIDS     Al^TD     OOKES. 
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919*  To  find  the  volume  of  any  prism  or  cylinder. 

1.  Find  the  volume  of  a  triangular  prism,  whose  altitude  is  20ft^ 
and  each  side  of  the  base  4  feet. 

OFEBATiON.^The  area  of  the  base  is  6.028  sq.  ft.  (882). 
6.938  sq.  ft.  X  30  =  138.66  cu.  it.,  volume. 
3.  Find  the  volume  of  a  cylinder  whose  altitude  is  8  ft.  6  in.,  and 
the  diameter  of  its  base  3  feet. 

Ofbkation.^3^  X  .7854=7.0686  square  feet,  area  of  base  (905). 
7.0686  sq.  ft.  x  8.5  =  60.083  cubic  feet,  wHume. 

Bulb. — Multiply  the  area  of  the  base  by  the  altitttde. 

8.  find  the  solid  contents  of  a  cube  whose  ed^es  are  6  ft.  6  in. 
4  Find  the  cost  of  a  piece  of  timber  18  in.  square  and  40  ft.  long, 
at  $.80  a  cubic  foot. 

5.  Required  the  solid  contents  of  a  cylinder  whose  altitude  is 
15  ft.  and  its  radius  1  ft.  3  in. 

6.  What  is  the  value  of  a  log  24  ft.  long,  of  the  average  dreum- 
ference  of  7.9  ft.,  at  $.45  a  cubic  foot  ? 


PYRAMIDS    AND    CONES. 

920.  A  Pyramid  is  a  body  having  for  its  base  a  polygon, 

and  for  its  other  faces  three  or  more  triangles^  which  terminate  in 

a  common  point  called  th^  wrtex. 

Pyramids,  like  prleina,  take  their  names  from  their  bases,  and  are  called  trl- 
ungtUar^  square,  or  quadrangiUar,  pentagonal,  etc. 


Pyramid. 


Fmstom. 


Cone. 


Frostmn. 


921.  A  Cone  is  a  body  having  a  dreular  base,  and  whose  con- 
Tex  sur&ce  tapers  uniformly  to  the  vertex. 

It  is  a  body  conceived  to  he  formed  hy  the  revolution  of  a  right-angled  triancle 
aboat  one  of  its  sides  containing  the  right  angle,  as  an  immovable  axis. 

922.  The  AUitt€de  of  a  pyramid  or  of  a  cone  is  the  perpendic- 
ular distance  from  its  vertex  to  the  plane  of  its  base. 
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923.  The  Slant  Height  of  a  pyramid  is  the  peip^ndicalar 
distance  from  its  vertex  to  one  of  the  sides  of  the  base ;  of  a  eonet  is 
a  straight  line  from  the  vertex  to  the  drcumferenoe  of  the  base. 

924.  The  F^^ustutn  of  a  pyramid  or  of  a  cone  is  that  part 
which  remains  after  catting  off  the  top  by  a  plane  parailel  to  the 
base. 

PBOBZBM8, 

925.  To  find  the  convex  surface  of  a  psrramid  or 
of  a  cone. 

1.  Find  the  convex  surface  of  a  triangular  pyramid,  the  slant 
height  being  16  ft. ,  and  each  side  of  the  base  5  feet. 

Operation.— (5  ft. +6  ft. +5  ft.)  x  16-1-3  =  120  sq.  ft.,  can/o.  sinf. 

2.  Find  the  convex  surfieu^  of  a  cone  whose  diameter  is  17  ft.  6  in., 
aiid  the  slant  height  30  feet. 

RiTLB. — Multiply  the  perimeter  or  drcumferenee^  of  the  bcue  hy 
one-half  the  slant  height. 

To  find  the  enUre  enrface,  add  to  this  prodact  the  area  of  the  base. 

8.  Find  the  entire  surface  of  a  square  pyramid  whose  base  is  8  ft. 
6  in.  square,  and  its  slant  height  21  feet 

4.  Find  the  entire  surface  of  a  cone  the  diameter  of  whose  base 
is  6  ft.  9  in.  and  the  slant  height  45  ft. 

6.  Find  the  cost  of  painting  a  church  spire,  at  $.25  a  sq.  yd.,  whose 
base  is  a  hexagon  5  ft.  on  each  side,  and  t)ie  slant  height  60  feet. 

926.  To  find  the  volume  of  a  psrramid  or  of  a  conei 

1.  What  is  the  volume,  or  solid  contents,  of  a  square  pyramid 
whose  base  is  6  feet  on  each  side,  and  its  altitude  12  feet  ? 

Operation. — 6  x6xl2-*-3  =  144  cu.  ft.,  tolume. 

2.  Find  the  volume  of  a  cone,  the  diameter  of  whose  base  is  5  ft. 
and  its  altitude  lOJ  feet  ?  

Operation.— (5»  ft.  x  .7854)  x  lOfTs  =  68.72J  cu.  ft.,  wdume. 

Rule. — Multiply  the  area  of  the  base  by  one-third  the  altitude. 

8.  Find  the  solid  contents  of  a  cone  whose  altitude  is  24  fL,  and 
he  diameter  of  its  base  80  inches. 

4  What  is  the  cost  of  a  triangular  pyramid  of  marble,  whose 
altitude  is  9  ft.,  each  side  of  the  base  being  8  fL,  at  $2^  per  cu.  foot? 

5.  Find  the  volume  and  the  entire  surface  of  a  pyramid  whose 
base  is  a  rectangle  80  feet  by  60  feet,  and  the  edges  which  meet  at 
the  vertex  are  130  feet. 
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927.  To  find  the  convex  surface  of  a  firustnm  of  a 
pyramid  or  of  a  cone. 

1.  What  18  the  convex  snrface  of  a  frostmii  of  a  square  pymmid, 
whose  slant  height  is  7  feet,  each  side  of  the  greater  base  4  feet,  and 
of  the  less  base  18  inches  ? 

Operation. — The  perimeter  of  the  greater  base  is  16  ft,  of  the 
less  6  feet. 


16  ft.  +  6  ft.  X  7  -i-  3  =  77  sq.  ft.,  convex  eurfaee, 

2.  Find  the  convex  sarface  of  a  frustum  of  a  cone  whose  slant 
height  is  15  feet,  the  circumference  of  the  lower  base  80  feet,  and 
,of  the  upper  base  16  feet. 

RuiiE. — Multiply  the  turn  of  {he  pervmetere,  or  of  the  eweumfer^ 
enees,  by  one-half  the  alani  height. 

To  find  the  entb^  Bur&oe,  add  to  thii  product  the  area  of  both  ends,  or  basee. 

8.  How  many  square  yards  in  the  convex  surface  of  a  frustum 
of  a  pyramid,  whose  bases  are  heptagons,  each  side  of  the  lower 
base  being  8  feet,  and  of  the  upper  base  4  feet,  and  the  slant  height 
56  feet  ? 

928.  To  find  the  volume  of  a  frustum  of  a  pjrramid 
or  of  a  cone. 

1.  Find  the  volume  of  the  frustum  of  a  square  pyramid  whose 
altitude  is  10  feet,  each  side  of  the  lower  base  12  feet,  and  of  the 
upper  base  9  feet. 

Operation.— 12« + 9«  =  225 ;  (22£l  +  ^144  x  8l)  x  10-8-3=1110  cu, 
feet,  volume, 

2.  How  many  cubic  feet  in  the  frustum  of  a  cone  whose  altitude 
!b  6  feet,  and  the  diameters  of  its  bases  4  feet  and  8  tieet  7 

Bulb. — To  the  sum  of  the  areas  of  both  hases  add  the  squa/re  root 
sfthe  products  amd  multiply  this  sum  by  one4hird  of  the  altitude. 

3.  How  many  cubic  feet  in  a  piece  of  timber  30  ft.  long,  the 
greater  end  being  15  inches  square,  and  that  of  the  less  12  inches  ? 

4.  How  many  cubic  feet  in  the  mast  of  a  ship,  its  height  being 
60  ft.,  the  circumference  at  one  end  5  feet  and  at  the  other  8  ftet  ? 

.A 


479  HBNBUBATIOir* 

THE    BFUKKE. 

929«  A  Sphere  is  a  body  bounded  by  a  imifoimlj  curved  so* 
fiice,  all  tbe  points  of  wbicb  toe  equally  distant 
from  a  point  within,  called  tbe  center, 

930.  Tbe  Dlametei*  of  a  sphere  is  a 
itraigbt  line  passing  tbrooji^b  tbe  center  of  the 
sphere,  and  terminated  at  both  ends  by  its 
surface. 

931.  The  Radius  of  a  sphere  is  a  straight  line  drawn  from 
the  center  to  any  point  in  the  surface. 

932.  To  find  the  surflEU^e  of  a  sphere. 

1.  Find  the  Bur£BU%  of  a  sphere  whose  diameter  is  9  in. 

Ofesation.— 9  in.  x  3.1416  =  28.2744  in.,  circumference. 
28.2744  in.  X  9  =  254.4696  sq.  in.,  mrfaee. 

RuhB.^JIfuUiply  the  diameter  by  the  circumference  of  a  great 
Hrcle  of  the  tphere, 

2.  What  is  the  surface  of  a  g^lobe  3  feet  in  diameter? 
8.  Find  the  surface  of  a  globe  whose  radius  is  1  foot. 

933.  To  find  the  volume  of  a  sphere. 

1.  Find  the  volume  of  a  sphere  whose  diameter  is  18  inches* 

Opkbatiox.— 18  in.  x  3.1416  =  56.5488  in.,  drcumferenee. 
56.5488  in.  x  18  =  1017.8784  sq.  in^  surface. 

1017.8784  sq.  in.  x  18-^6=3053.6352  cu.  iiL.wilume. 

'Bjjle.^  Muitiply  the  eurface  hy\ofthe  diafneter,  or  I  of  the  radiuM- 

2.  Find  the  Tolome  of  a  globe  whose  diameter  is  30  in. 

8.  Find  the  solid  contents  of  a  globe  whose  radius  is  5  yards. 

934.  To  find  the  three  dimensions  of  a  rectangra- 
tar  solid,  the  volume  and  the  ratio  of  the  dimensions 
being  given. 

1.  What  are  the  dimensions  of  a  rectangular  solid,  whose  volame 
Is  4480  cu.  ft.,  and  its  dimensions  are  to  each  other  as  2,  5,  and  7  ? 

Operation.— ^4480 +  (2  x  5  x  7)  =  4 ;  4  ft.  x  2  =  8  ft,  keighi; 
in.  xSas20tL,  width;  4  ft.  x  7  s  28  ft,  length. 
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RuiiE. — I.  Dhide  the  vohimeby  the  product  of  the  temu  proportional 
to  the  three  dimensions,  and  extract  the  cube  root  of  the  quotient. 

II.  Multiply  the  root  thus  obtained  by  each  proportional  term;  the 
products  iDiU  be  the  corresponding  sides, 

2.  What  are  the  dimensions  of  a  rectangular  box  whose  volume 
is  3000  CO.  ft.,  and  its  dimensions  are  to  each  other  as  2,  3,  and  4? 

3.  A  pile  of  bricks  in  the  form  of  a  parallelopiped  contains  80720 
cu.  feet,  and  the  length,  breadth,  and  height  are  to  each  other  aa  8, 
4«  and  5.    What  are  the  dimensions  of  the  pile  ? 

SIMILAR    SOLIDS. 

935«  Similar  Solids  are  such  as  have  the  same  form,  and 
differ  from  each  other  only  in  volume. 

Principles. — 1.  The  volumes  of  similar  solids  are  to  each  other  as 
the  cubes  of  their  like  dimensions, 

1.  If  the  volume  of  a  cube  8  inches  on  each  side  is  27  cu.  in., 
what  is  the  volume  of  one  7  inches  on  each  side  ? 

Operation. — 3'  :  7^  : :  27  cu.  in.  :  x  =  343  cu.  in.,  volume, 

2.  The  like  dimensions  of  similar  solids  are  to  each  other  as  the 
cube  roots  of  their  volumes. 

3.  If  the  diameter  of  a  ball  whose  volume  is  27  cu.  in.  is  3  in., 
what  is  the  volume  of  one  7  inches  on  each  side  ? 

Operation. — 'V^27  :  '{/SS  : :  8  :  a?  =  7  in.,  diameter, 

REVIEW    OF    SOLIDS. 

936.  1.  What  is  the  edge  of  a  cube  whose  entire  surface  is 
1050  sq.  feet,  and  what  is  its  volume  ? 

2.  What  must  be  the  inner  edge  of  a  cubical  bin  to  hold  1250  bu, 
of  wheat  7 

3.  How  many  gallons  will  a  cistern  hold,  whose  depth  is  7  ft., 
the  bottom  bein^  a  circle  7  feet  in  diameter  and  the  top  5  feet  in 
diameter? 

4.  What  is  the  value  of  a  stick  of  timber  24  ft.  long,  the  larger 
end  being  15  in.  square,  and  the  less  6  in.,  at  28  cents  a  cubic  foot? 
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5.  If  a  cubic  foot  of  iron  were  formed  into  a  bar  (  an  inch  square, 
without  waste,  what  would  be  its  length  ? 

6.  If  a  marble  column  10  iiu.in  diameter  contains  27  cu.  ft.,  what 
is  the  diameter  of  a  column  of  equal  length  that  contains  81  cu.  ft. ) 

7.  How  many  board  feet  in  a  post  11  ft.  long,  9  in.  square  at  the 
bottom,  and  4  in.  square  at  the  top  ? 

8.  The  surface  of  a  sphere  is  the  same  as  that  of  a  cube,  the  edge 
of  which  is  12  in.    Find  the  volume  of  each. 

9.  A  ball  4.5  in.  in  diameter  weighs  18  oz.  Avoir. ;  what  is  the 
weight  of  another  ball  of  the  same  density,  that  is  9  in.  in  diameter? 

10.  In  what  time  will  a  pipe  suppljliig  6  gal.  of  water  a  minute, 
fill  a  tank  in  the  form  of  a  hemisphere,  that  is  10  ft.  in  diameter  ? 

11.  The  diameter  of  a  cistern  is  8  feet ;  what  must  be  its  depth 
to  contain  75  lihd.  of  water? 

12.  How  many  bashels  in  a  heap  of  grain  in  the  form  of  a  cone, 
whose  base  is  8  ft.  in  diameter  and  altitude  4  feet? 

GAUGING. 

937.  Gatiging  is  the  process  of  finding  the  capadtj  or  volume 

of  casks  and  other  vessels. 

A  cask  is  equivalent  to  a  cylinder  having  the  Bsme 
length  and  a  diameter  equal  to  tho  imetM  diameter  of 
theca^k. 

To  find  the  mean  diameter  of  a  cask  {neaHy), 

Add  to  the  head  diameter  |,  or,  if  the  staves 
are  but  little  curved,  .6,  of  the  difference  between  the  Iiead  and  bung 
diameters. 
,     To  find  the  wlume  of  a.  cask  in  gallons, 

Multiply  the  square  of  the  mean  diameter  by  the  length  (jboth  in 
inches)  and  this  product  by  .0034. 

1.  How  manj  gallons  in  a  cask  whose  head  diameter  is  24  inches^ 
bung  diameter  80  in.,  and  its  length  34  inches  ? 

'    Opebatiox. — ^24  4-  (30  —  24  x  f )  =  28  in.,  mean  diameter, 

m  X  34  X  .0034  =  90.63  gaL,  capacity. 

2.  What  is  the  volume  of  a  cask  whose  length  is  40  inches^  the 
diameters  21  and  30  in.,  respectively? 

3.  How  many  gallons  in  a  cask  of  slight  curvature,  3  ft.  6  in.  long, 
the  bead  diameter  being  26  in.,  the  bung  diameter  31  in. ? 
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938. 


L  The  IHameter . 


I.  The    Circum' 
ference 


3.  The  Area 


X  3.1416 
-*-    .3183 

X     .8862 
-i-  1.1284 

X     .8660 
-*-  1.1547 

X     .7070 
-i-  1.4143 

^  X     .3J83 
•*-  3.1416 

X     .2831 
-f-  3.5450 

X     .2756 
-*-  3.6376 

X     .^251 
-*-  4.4428 

X     .15915 
-I-  6.28318 

•*-  3.1416 

X   1.2732 
-ir    .7854 

X  12.5663 
-s-    .07958 


CIRCLES. 

=  the  cireumferenee, 

=  ths  side  of  an  equal  squaT§, 

=  the  side  of  an  inscribed  equi 
lateral  triangle, 

=  the  tide  of  an  inscribed  sqtuni- 
=  the  diameter. 

=  the  side  of  an  equal  square. 

=  the  side  of  an  inscribed  equi- 
lateral triangle. 

=  the  side  of  an  inscribed  square, 

=  the  radius. 

=  the  square  of  the  radius, 

=  the  square  of  the  diameter, 

=  the  sq^re  of  the  circuntference. 


939. 


1.  The  Surf €iee 


SPHERES. 


f  Circumference  x  its  diam, 
J  Eadiusi^  x  12.5664. 
^  Diameter^  x  3.1416. 


^.  The  Volume 

8.  The  Diameter 

4.  The  Circuinference 

5.  The  Madius 


^  Circumference*  x  .3183. 

^  Surface  x  J  tte  diam>eter» 
Badius^  x  4.1888. 
Diameter*  x  .5336 
Circumference  x  .0169. 

^Ofswiface  x  .5642. 
^Ofwlume  X  1.2407. 

^/SfiwrfaM  X  1.77255. 
^OfwluTne  X  3.8978. 

-  i  VQf^Vf(^  ^  -2821. 
""   (  ^ Of  volume  X  .6204. 
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940.        SYNOPSIS    FOE    REVIEW. 


1.  Deithitioh.      S.  Liheb.      8.  Angles.      4.  Flame  Fsoubmb, 


fLDeft. 


S.TRI- 

AJKOLEB, 


S.Frob- 
lemB. 


BILAT- 


r  1.  Defs 


•{ 


1.  Trianffls.  2.  Sight-angled  TH.  &  Hu^cthMium 
A,  Base,  6.  I^npendicukw.  6,  AUUude,  l.Hguk 
lateral  Trkmffle,  a  Isoeeelee  TriangU,  9.  aeaUiU 
Triangle,  10.  .E^ion^u/^r  Trkaiffle.  11.  Acute 
an^te£{  7Vi<m^.    12.  Obtuee-anglea  lYiangie, 

Area  qf  Trkmgle, 
Either  Dimension. 
Areaqfa  TriangU,  \  Role. 
The  Hypothenwe, 
The  Base  or  Ferp, 

1.  Quadrltateral,  2,  Parallelogram.  8.  Bedangle. 
4.  Square,  5.  Bhomboid,  6.  iSAomfruc  7.  JVxqm- 
sokl.   &  Trapexivm,    9.  Altitude. 

898. 
899. 
900. 


f  883. 1 

p 

883. 

884. 

'  To And ' 

886. 

.  887.  J 

„  ^   ,  ( jParalldogram, 
'"^^^ilYape^. 


(•Bale. 


o 

M 

H 

«  -I 

D 

n 


7.  Cntcia.  > 


^ 


1.  Pell9. 


2.Prob. 
lems. 


1.  Clrcfc. 

r904. 
905. 
906. 
907. 
908. 
909. 


To  find 


2.  Diameter.      S.  Badhte. 

'  Diam.  or  dreum.    Bole,  1,  2l 
Area.    Rale,  1, 2. 
Diam.  or  Cire.   Role,  1, 2, 8. 
Side  <^  Ins,  Square,    Role,  1,  % 
Area  qf  Circular  Sing,    Role. 
Mean  ProportioiuU.   Rnle. 


&  SnDLAB  Flaxs  FieTJBBS.       1.  Deb,       2.  Ftin.  1, 2, 8, 4,  & 


9.  SOLIDB.  - 


ri.Deft. 


918. 
919. 
935. 
926. 
927. 
928. 
932. 
933. 
934. 

8.  Similar  Solids. 


2.  Prob- 
lems. 


f  1.  Solid  or  Body,  2.  Prism,  8.  AttUude.  4.  Par- 
aOelopipedon.  6.  Cube.  6.  Cylinder,  7.  Pi/ra- 
mid.  S.  Ckme.  %.  AUUude  qf  Pyramid  or  Cone, 
10.  Slant  Height  11.  Frustum.  12.  Sphere, 
la.  Diameter,   14.  Sadius. 

Conv,  Surf.  ifPrismor  CyL  Bole. 
Fo^ufiM         "  "«      Boia 

timv.  Suif.  qfPyr.  or  Cone.  Bole. 
Volume         '*  ^'      Bole. 

Toflnd  i  Conv.  Sutf.  qfFrusImn,     Bole 
Volume        "  **  Bute 

Surface  qf  Sphere, 
Volume "       " 
Dim.  qfSeetang,  S(iUL 

1.  2)ic^.      2.  AiMtpto,  1,  a. 


Bale 
Bok 
Balk 


i  ia  GAUffora.      1.  BefiBitionfi.      2.  Botes. 


-^^ 


T77^ 


The  edges  of  tbii  cabe  are  eaeb  1  Me^ter,  or  10  JWi-mefien,  or  100  Cen^U^. 

mtfUT8y  in  length. 


80.AIJB,  ^  of  the  Maoaet  Size* 

941.  The  Metr-ic  System  of  weights  and  measiires  is  based 
upon  the  decimal  notation,  and  is  so  called  hecause  its  primary  unit 
is  the  M^ter. 

•  942 •  The  Mefter  {m)  is  the  laie  of  the  system,  and  is  th# 
one  ten^mUlionth  part  of  the  distance  on  the  earth's  sorfare  from  the 
equator  to  either  pole,  or  89.87079  inches. 

Metier  means  tMoture ;  and  the  three  principal  tmiti  are  units  of  lenffth, 
oapacUy  or  vdxme^  and  weiglU, 
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94:3.  The  Multiple  Units,  or  higher  denominations,  are 
named  by  prefixing  to  the  name  of  the  primary  units  the  Greek 
numerals,  Deftfa  (10),  Sek'to  (100),  KU'o  (1000),  and  Mur'ia  (10000). 

ThoB,  1  dek'a^one'tof  (Dm,)  denotes  10  taie'tew  (m,);  1  hek'UMnd^ter  (.filik), 
100  me'ters ;  1  Idl'o-me'ter  {Km.),  1000  ma'tera ;  and  1  myr^ia-ate'ter  iJUm,\ 
10000  meterti. 

'944.  The  Sub-multiple  Units,  or  lower  denominational 

ure  named  by  prefixing  to  the  names  of  the  primary  xmita  the  Latii. 

>rdinals,  JDe&i  (^),  Gm'H  {^\  MU'U  {j^). 

Thus,  1  de</i-me^r  (dm.)  denotes  i^,  or  .1  of  a  me'ter ;  1  cen'ti-me'ter  (cm.), 
4si  or  .01  of  a  mooter ;  1  milli-me'ter  {tnm.\  r^^  or  -001  of  a  me'ter. 

Hence,  it  is  apparent  fit)m  the  name  of  a  nnit  whether  it  is  gretUer  or  less  than 
the  standard  unit,  and  also  how  many  times, 

045.  The  Metric  System  being  based  upon  the  decimal  scale,  the 
denominatiana  correspond  to  the  orders  of  the  Arabic  Notation ;  and 
hence  are  written  ftke  United  States  Money,  the  lowest  denomina- 
tion at  the  right.    Thus, 

o 


o 


n     H     t)  f^  H     H 

6      7      0       15.6      3.8 

I  I  I  I  i    I  i  i 

The  number  is  read,  67015.638  me'ters.  It  may  be  expressed  in 
other  denominations  by  placing  the  decimal  point  at  the  right  of  the 
required  denomination,  and  writing  the  name  or  abbreviation  after 
the  figures. 

Thus,  the  above  may  be  read,  670.15688Hm. ;  or  67.015638  Edl  ; 
or  670156.38  dm. ;  or  6701563.8  cm. ;  or  it  may  be  read, 

6  Mm.  7  Km.  0  Hm.  1  Dm.  5  m.  6  dm.  3  cm.  8  mm. 

Write  3672.045  metiers,  and  read  it  in  the  several  orders ;  read  it 

in  kil'o-me'ters ;   in  hek'to-me'ters ;   in  dek'a-me'ters ;   in  dec'i- 

me'ters ;  in  cen'ti-me'ters. 

The  names  mill,  eenty  dime,  nsed  in  United  States  Money,  correspond  to 
mil^l,  eent%  de&i,  in  the  Metric  System.    Hence  the  eagle  might  be  cijled  the 
dehenioUar,  since  it  is  10  ddlars;  the  dime,  a  detfirdoBar,  since  it  is  ^  of  a 
doJhur»etc 
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MEASURES    OF    LENGTH. 

94^  The  Mefter  is  the  uniJt  of  length,  and  is  equal  to  89.37  in. 
or,  1.0936  yd.  -|-. 


HetiiQ  peoominatioiis.  U.  8.  Value. 

1  Mirii-me'ter  =  .039157  in. 
10  Mil'li-me'ters,  mm.  =  1  Cen'ti-me'ter  =  .8937  in. 
10  Cen'ti-me'ters,  C7».  =  1  Dec'i-me'ter  =  3937  in. 
10  Dec  i-me'ters,  dm,  =  1  Me'tes*  =  89.37  in. 
10  Me'ters,  m,     =1  Dek'a-me'ter  =  82.809  ft. 

10  Dek'a-me'tere,  Dm.  =  1  Hek'to-me'ter=19.8842  rd. 
10  Hek'to-me'ters^TW.  =  1  Kil'o-me'ter  =  .6213  mi. 
10  Kiro-me'ters,   Km.  =  1  Myr'ia-me'ter=  6.2138  mi. 

Units  of  long  measure  form  a  scale  of  tens; 
hence,  in  writing  numbers  expressing  length,  one 
decimal  place  must  be  allowed  for  each  denomina- 
tion. 

Thus,  9652  nun.  may  be  written  965.2  cm.,  or 
96.52  dm.,  or  9.652  m.,  or  .9652  Dm. 

1.  The  Me'ter  i»  used  in  measnring  cloths  and  short  dis- 
tances. 

2.  The  KU'o-mefler  is  commonly  nsed  for  measnring  long 
^stances,  and  is  aboat  |  of  a  common  mile. 

3.  The  Cent'i-me^ter  and  MU'li-me^ier  are  used  by  mechanics 
and  others  for  mimde  lengths. 

4.  In  business,  De&i-m^ten  arc  usually  expressed  In  CenVl- 
rn^tera. 

5.  The  Dek'a-me'ter,  Hek'to-me'ter,  and  Myr'ia-mefter  are 
Beldom  used,  but  their  values  are  expressed  as  EU'o^m^ters. 


MxunciaES. 


4  4n.    1  dm 


Read  the  following : 

3.9  m.  346  Dm. 

36  dm.     57.9  Hm. 

428  cm.  479.6  m. 

6.57  dm.  36.75  mm. 


451  Hm. 
593.7  Km. 
105  6  Dm. 
6000  Em. 


»:•- 


•I 


w 


tmm 

\t 

--  a. 

1 

—   *eS 

^       ^ 

I       1 

=       II 

i-a!^ 

=  "-© 

*    9 

-.  « 

-    s 

«♦ 

ij^r 

: "  ft 

:     2 

""■|| 

k» 

S 

-«fe 

tK 

«« 

«N 

-  r 

**$ 

9 

t 

..    « 

n 

.J£ce 

« 

Co 

«. 

.  J£S 

o 

» 

9 

..      Ql 

• 

S 

13.043  Km. 
500.032  m. 
31045.7  cm. 
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Change  the  following  to  mffttTB : 

327  Dm.  947  cm.  0.72  Km*  30674  mm, 

28  Hm.  236  dm.  1.73  Hm.  83.062  cm. 

16.8  Em.         43.5  cm.  35.4  Dm.  4000.5  dm. 

1.  Write  6  kilometers  6  dekameters  6  meters  6  decimeters  6  centi- 
meters.    Ans,  6.06666  Km.,  or  60.6666  Hm.,  or  606.666  Dm.,  eta 

Write  the  following,  expressing  each  in  three  denominationflT: 

2.  24379  dm.;    15032036  cm.:    2475064  mm.;    30471  Dm. 

3.  6704  Hm. ;    85  Km.  ;    120000  m. ;    780109  cm. ;  75  m. 

Similar  examples  ahonld  be  given,  until  the  pnpil  Ib  Ikmiliar  with  the  reduc- 
tion of  higher  to  lower,  and  of  lower  to  higher  denominations,  by  changing  the 
place  of  the  decimal  point  and  using  the  proper  abbreyiations. 

947.  To  add,  subtract^  multiply,  aud  divide 
Metric  I>enoiiiinations* 

1.  What  is  the  sum  of  814217  m.,  58.062  Hm.,  and  225  cm.  ? 
Ofebatioh.    814.S17m.  +  6806.2 m.  +  2.25m.  =  6692667 m.,  Aru, 

2.  Find  the  difference  between  4.37  Km.  and  1246  m. 
Ofbration.    4.37  Em.  —  1.242  Em.  =  8.128  Em.,  Ans. 

8.  How  much  cloth  in  8}  pieces,  each  containing  43.65  m.  ? 
Opbbation.    43.66  m.  x  8.26  <=  884.8626  m.,  An». 

4.  How  many  garments,  each  containing  8.5  m.,  can  be  made 
from  a  piece  of  cloth  containing  43.75  Dm.  ? 

Operation.    437.6  m.  -i-  3.6  m.  =:  126  times;  hence,  125  garments.  Ant. 

Rule. — Reduce  the  given  numbers  to  the  same  denominatiomtf 
when  necessary;  then  proceed  as  in  the  corresponding  operations  aritk 
whole  numbers  and  decimals, 

BXEJtClSES, 

1.  Add  7.6  m.,  86.07  m.,  126.8  m.,  and  9.127  m. 

2.  Express  as  meters  and  add  475  dm.,  8241  cm.,  and  725  nun. 

8.  Add  56.07  m.,  1058.2  dm.,  430765  cm.,  6034.58  m.,  and  express 
the  result  in  kilometers. 

4,  From  8.125  Km.  take  3276.4  m.  Ans,  48486  Em. 
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5.  Tlie  distance  round  a  certain  square  is  8.15  Em.  How  many 
meters  will  a  man  travel  who  walks  around  it  4  times  ? 

G.  How  many  meters  of  ribbon  will  be  required  to  make  82  badges^ 
each  containing  40  centimeters  ?  Ana.  12.8  m. 

7.  What  will  be  its  cost,  at  15  cents  a  meter  ? 

8.  Find  the  difference  between  25.8  Em.  and  425.25  m. 

0.  If  an  engine  runs  86.8  Em.  in  an  hour,  how  far  does  it  run 
between  8  o'clock  and  12  o'clock  ? 

10.  In  what  time  will  a  train  run  from  Boston  to  Albany,  at  the 
rate  of  46.55  Em.  per  hour,  the  distance  being  about  325.85  Em.  ? 

11.  From  a  piece  of  cloth  containing  45.75  m.,  a  tailor  cut  5  suits, 
each  containing  7.5  m.    How  much  remained  ? 

12.  A  wheel  is  8.6  m.  around.  How  many  times  will  it  revolve  in 
rolling  a  distance  of  1.08  Em.  ?  Ans,  300. 


MEASURES    OF    SURFACE, 

048«    The    units  of  square  measure  are 
sqtmres,  the  sides  of  which  are  equal  to  a  unit 


of  long  measure. 

100  Sq.  Mil'li-me'ters  {sq,  mm,) 
100  Sq.  Cen'ti-me'ters 

100  Sq.  Dec'i-me'ters 

100  Sq.  Me'ters 

100  Sq.  Dek'a.me'tera 
100  Sq.  Hek'to-me'ters 


' 

1  sq.  an.f  Jikcaet  Si9e» 


1  sq,  em. 

1  sq,  dm, 

j  1  sq.  ui.  \ 

i  1  Centar  (ca.)  J 

1  sq.  Dm.  \ 

Ar.  (a,)  \ 

il  sq.  Hm,  { 

1  Hektar  {Ha.)  J 
=    1  sq.  Km, 


HI 


0.155  sq.  in« 

15.5  sq.  in. 

10.764  sq.ft. 

1.196  sq.  yd. 

8.954  sq.  rd. 

.0247  acre. 


2.471  acres. 
.3861  sq.  mL 


Units  of  square  measure  form  a  scale  of  hundreds;  hence,  in 
writing  numbers  expressing  surfacey  tvjo  decimal  places  must  be 
fiUowed  for  each  denomination. 

Thus,  36  sq.  m.  4  sq.  dm.  27  sq.  cm.  are  written  86.0427  sq.  m. ; 
And  6  Ha.  5  a.  3  ca.  are  written  6.0508  Ha.,  or  605.08  a.,  etc. 

m 

1.  The  Square  Me'ter  is  the  vntt  for  measuring  ordinary  enrfitoea  of  small 
*xtent,  as  floors,  ceilings,  etc. 

9.  The  ATy  or  Square  Dekforme^tery  is  the  unit  of  land  meagwrty  and  is  equal 
to  119.6  sq.  yd.,  or  3.954  sq.  rd.,  or  .0947  acre. 
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JEXBJtCJSBS, 

1.  Read  86145  sq.  m.,  naming  each  denomination. 

Ans.  3  sq.  Hm.  61  sq.  Dm.  45  sq.  m«    . 

2.  Write  in  one  number  4  of  each  denomination  from  sq.  Hm.  to 
cq.  mm.,  expressed  in  sq.  Hm.  Ans.  4.0404040404  sq.  Hm. 

3.  Express  the  following,  each  in  three  denominations : 
6  sq.  Km.  6  sq.  Hm.  24  sq.  Dm.  5  sq.  m. ; 

16  sq.  Dm.  8  sq.  m.  4  sq.  dm.  15  sq.  cm. 

4.  In  15  sq.  Hm.  how  many  square  meters? 

5.  What  is  the  surface  of  a  floor  12  m.  long  and  7  m.  widet 

6.  Add  8  times  4  Ha.,  7  times  9  a.,  and  12  times  14  ca. 

7.  What  is  the  area  of  a  piece  of  land  42  Dm.  long  and  86  Dm. 
wide?  Ans.  1512  sq.  Dm.,  or  15.12  Ha. 

8.  Divide  125000  ca.  into  8  equal  parts. 

9.  How  many  times  is  2.50  sq.  m.  contained  in  5  Ha.  ? 

10.  How  many  meters  of  carpeting  0.6  m.  wide  will  cover  a  floor 
8  m.  long  and  5.7  m.  wide  ?  Ans.  76  m. 

11.  At  15  cents  a  sq.  m.,  what  is  the  cost  of  painting  a  surface 
20.5  m.  long  and  6.8  m.  wide?  Ans.  $20.91. 

12.  A  man  having  5  Ha  8  a.  7  ca.  of  land,  sold  .8  of  it,  at  $25  an 
ar.    What  did  he  receive  for  what  he  sold  ? 


MEASURES    OF   VOLUME. 

049.  The  units  of  cubic  measure  are  cubes, 
the  edges  of  which  are  equal  to  a  unit  of  long 
measure. 


cu,  cm.f  Exact  Size* 


1000  Cu.  Mil'li-me'ters  (cm.  mm)  =    leu.  em.       =      .061  cu.  in. 
-^««  ^     ^    ,..       /.  \leu.dm.  \       j.0353cu.  ft. 

1000  Cu.  Cen'ti-mt/ters  =  jlLi'ter^f  =ll.06 


.0667  11  qt 


1000  Cu,  Dec'i-me'ters 


_  Jl  VM.  w.  1^  _j 36.3166 cu. ft. 
-  (1  Ster  (s.)  S  ""j     .2759oord. 


,  Uxiits  of  cubic  measure  form  a  scale  of  thousands;  hence,  in 
writing  numbers  expressing  fiiAume,  three  decimal  places  must  be 
allowed  for  each  denomination. 

Thus,  42  cu.  m.  31  cu.  dm.  5  cu.  cm.  are  written  42.081006  cu.  m. 

The  ctMc  dec'i^n^ter^t  when  WBed  ai  a  xuoit  of  Uqioid  or  dry  meaeiire,  is  caDed 
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WOOD    MEASURK 


1000  Cu.  Dec'i-me'terB  (cw.  dm.)  |  __  ( 1  ct«.  i».    f  __  j  .2750  cord. 
10  Dec'i-sters  {da.)  J  ~  U  Ster, «.)""( 35.8165  «u.  ft. 

10  Sters  =  1  Dek'a-Bter,  Db.   =    2.759  cord. 


Units  of  wood  measnie  form  a  scale  of  tens;  hence,  bat  one  ded 
nal  is  required  for  each  denomination. 
Thus,  9  Ds.  4  s.  7  ds.  are  written  947  s. ;   or  9.47  Ds. 

1.  The  CvXiic  MtfUr  is  the  vmU  for  measuring  ordinary  solids ;  as  excayationB, 
embankments,  etc. 

S.  QaJtAo  (kn^H-meften  and  MWli^fM^ten  are  ased  for  measuring  minnte 
bodies. 

8.  The  OuUc  MefUr  when  nsed  as  a  nnit  of  measure  for  wood  or  stone  is 
called  a  8ter, 

4.  The  oommon  Cord  is  about  the  same  as  8.6  sters,  or  86  de(/isters, 

JEXEB  C  I8E8» 

1.  Write  80  Ds.  0  8.  8  ds.  Ans.  8a68  Ds. 

2.  Express  in  cu.  m.,  3  ca.  m.  8  en.  dm.  8  en.  cm.  8  en.  mm. 

Ans.  3.008003603  cu.  m. 

8.  Write  and  read  the  following,  each  in  ca.  dm.,  in  cu.  cm.,  and 
in  cu;  mm.  : 

16  cu.  m.  275  cu.  dm.  ;  204  cu.  m.  .016  cu.^  dm.  .024  cu.  cm.  ,* 
10  cu.  m.  324  cu.  dm.   .016  cu.  cm.   3244  cu.  cm. 

4  Express  in  cu. meters  and  add :  7  cu.  m.,  55  cu.  dm.,  12  cu.  m. 
6  cu.  dm.,  15  cu.  cm.,  10582  cu.  cm.  Atm,  19.071547  m. 

5.  From  36  cu.  m.^  subtract  8  times  42  cu.  dm.    Ans.  35.664  m. 

6.  How  many  cubic  meters  of  brick  in  a  wall  16  m.  long,  3  ql 
high,  and  8  dm.  thick  ?  Ans,  88.4  cu.  m^ 

7.  How  many  cu.  meters  of  earth  must  be  removed  in  digging  a 
cellar  16.5  m.  long,  8.2  m.  wide,  and  3.2  m.  deep? 

8-  In  a  pile  of  wood  9.3  m.  long,  2.8  m.  high,  and  1.5  m.  wide, 
how  many  sters  ?  Ans.  89.06  s. 

9.  At  $2.25  a  ster,  what  would  be  the  cost  of  a  pile  of  wood  5.6  m. 
long,  8.4  UL  wide,  and  2.5  m.  high  ? 

10.  If  a  cu.  centimeter  of  silver  is  worth  $.75,  what  is  the  value 
of  a  brick  of  silver  12.4  cm.  long,  8.6  cm.  wide,  and  2.5  cm.  thick? 
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MEAStJBES    OF    CAPACTTT. 

950.  The  Li'ter  is  the  unit  of  ea- 
pacUy,  both  of  Liquid  and  of  Dry 
Measuies,  and  is  equal  in  volume  to  one 
tu.  dee'i^n^ter,  equal  to  1.0567  qt.Liqxiid 
Measure,  or  .906  qt  Dry  Measure. 


lOMil'li-irters,  mt. 
10Cen'ti-U'ters,c?. 
lODec'i-li'ters,   dL.-. 

lOLl'TERS,  L.  : 

lODek'a-li'ters,  DL 
10Hek'to-li'ter8,m: 
lOKiro-li'ters,   El, 


=1  Cen'ti-li'ter 
=1  Dec'i-U'ter 
-1  Li'ter 
=1  Dek'a-li'ter 
=1  Hek'to-li'ter 

=lKil'o-li'terorSter 
=lMyr'ia-li'ter(Jfif.) 


H 


JIhryM. 

.61  cu.  in. 

6.10  "    - 

.908  qt 

9.081  «    : 

2.837  bu.  : 

2a37bu. ) 

1.308eii.ydr 
283.73  bu.    : 


lAquidM. 

r=.8d8fl'doi. 
==   .846gL 
=1.0567  qt 
=2.64175  gaL 
=26.4175  •* 

=264.176  •* 

=2641.75  « 


1.  The  lA'ter  is  need  in  measuring  Uqnids  in  moderate  quantities. 

8.  The  Hdifto-H'ter  is  used  for  measuring  grain,  frnit,  roots,  etc..  In  huge 
quantities,  also  wine  in  casks. 

8.  Instead  of  the  KU'o-Wter  and  MU'A^me'ler,  the  CfuUe  M^ter  and  (MAo 
Ctn'H^m^ter^  which  are  their  equals,  may  be  used. 


1.  Write  5  kiloliteis  5  liters  5  deciliters  5  centiliters. 

Am.  5.00555  El.,  or  5005.55  L 

2.  Read,  naming  each  denomination,  the  following  : 

45624  cl. ;   806721  ml. ;    76031  dl.  ;    89764 1. 
8.  In  3846  1.  how  many  d.  ?    How  many  Dl.?    El.?    dL?   mit 
4  Find  the  sum  of  175  1.,  25  HI.,  42  cL,  and  16  dl 

5.  From  6  times  25  HI.  take  15  times  36  L 

6.  Divide  5  HI.  of  com  equally  among  25  persons.      Am,  20  L 

7.  From  a  cask  of  wine  containing  2  HL  of  wine^  126  1.  weit 
drawn  out.    How  much  renuiined? 

8.  How  many  HI.  of  wheat  can  be  put  into  a  bin  3  hl  long,  2  m. 
wide,  and  1.5  m.  deep?  Am,  90  HL 

9.  What  must  be  the  length  of  a  bin  1.5  m.  wide,  1  m.  deep,  to 
eoQtaln  7500  liters  of  grain?  .^nj.  Sin. 
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MEASURES    OF    WEIGHT. 

951.  The  Oram  is  the  unit  of  weight,  and  is  equal  to  the 
freight  of  a  cu,  een'time'ter  of  distilled  water. 
A  Oram  is  equal  to  15.432  gr.  Troy,  or  .03527  oz.  Avoir. 

10  Mil'li-grams,       mg.     =  1  Centigram     =        .1548+  gr.  Tr- 
10  Gen'ti-grams,       eg.      =1  Dec'i-gram     =      1.6482+  "     " 

10  Dec'i.grama,        dg.     =:1  Gram  =  \  ^^'^^^ J"  "     " 

10  Gbams,  g.       =1  Dek'a-gram    =       *8527  +  '* 

10  Dek'a-grams,       Dg,    =  1  HeVtc^gram  =      8.6274+  '* 

in  TToV*^««i«»a       Ti^  -  j  KU'o-gram,  (        (2.6792     lb.  Tr. 

lOHekto-grams.     Eg.    =  1  j  ^^  ^^,^  f=   1 2iM)46  +  lb.  Av. 

10  Kil'os,  Kg.    =  1  Myr'ia-gram   =    22.046  +  «     " 


tSSSST'^'^'l-^*^'*- 


IC 


j^  ^.,.  r  -  *  ^ =  220.46    + 

10  Quin'tals,  ©.,  or        )       . ITonneau,     )      ( 220462+  " 
1000  Kilos,  K  )         J      or  Ton  J      1 1.1023  +   tona. 

1.  l%e  Oram  is  used  for  weighing  letters,  gold,  silver,  medicines,  and  all 
small,  or  costly  articles. 

2.  The  KU'(hgram  or  KU'o  is  the  weight  of  a  cu.  dm.  of  water,  and  la  the  onit 
of  oonunon  weight  in  trade,  being  a  trifle  less  than  3|  lb.  Avoir. 

8.  The  Ton  Is  the  weight  of  tkcu.m,  of  water,  and  is  used  for  weighing  veiy 
b^*^  articles,  being  about  204^  lb.  more  than  a  common  ton. 

t.  The  AuAr,  oz,  is  about  S8  g, ;  thepoum/  is  a  little  less  than  \  a  ktio. 


JEXEBCISJES. 

1.  Read  840642  eg.  in  grams ;  in  hectograms  *,  in  kilograms. 

2.  Change  16.5  T.  to  kilos ;  to  grams ;  to  dedgrami^i. 
8.  If  cofibe  is  $.80  a  kilo,  what  will  6  quintals  cost? 

4  How  manj  boxes  containing  1  gram  each,  will  be  required  tu 
hold  1  kilo  of  quinine  ?  Ans.  lOOa 

5.  If  a  letter  weighs  3.6  g.,  how  many  such  letters  will  weigh 
1.015  Kg.  ?  Ans.  290. 

6.  A  car  weighing  6.577  T.  contains  125  barrels  of  salt,  each 
weighing  102.15  K.    What  is  the  weight  of  the  car  and  contents  t 

7.  Find  the  difference  in  the  weight  of  the  car  and  its  contents? 
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0&2.  To  change  the  Metric  to  the  Common  Sjb* 
tern* 

1.  In 3.6  Em.,  how  manj  feet? 

oraunoN.  AHij.T8is.~The  meter  If 

8.6  Km.  X  1000  =  8600  m.  fteprfn^nnftof  ttetaWe; 

.^  «-  .           «^«ur>        ^  A^mt^^  .  henee,  reduce  tbe  kdometertf 

30.87m.  X  3600  =  141782iiL  ^  meters.    SlBce  there  mrw 

.   141782  in.  -i-  12        =  11811  ft.,  An».     89.87  inches  in  1  meter,  in 

800O  m.  there  are  8G0O  timet 
mat  in.,  or  141T3S  In.  =  11611  ft.    Therefore,  8.6  Em.  we  equal  to  11811  ft. 

RmjB. — Reduce  the  metrCe  number  to  the  denanUntaicn  cf  th» 
prineipal  unit  of  the  UMe;  then  multiply  hy  the  eqtHwikni,  and 
reduee  the  product  to  the  required  denamnatitm. 


2.  How  zuanj  feet  in  472  centimeters?  Atis,  15.485  ft 

8.  How  many  cubic  feet  in  2000  sters? 

4.  How  many  gallons,  Uqnid  measure,  in  325  deciliters  ? 

5.  How  many  gallons  In  108.24  liters?      Ans.  28  gal.  2.77  qt. 

6.  How  many  bushels  in  8262  kiloUteis? 

7.  How  many  acres  in  436  ars  ?  Ans,  10.774  A. 
a  In  942825  centUiters^  how  many  bushels? 

9.  In  456  kilograms,  how  many  pounds  ?       Atu.  1005.024  lb. 

10.  In  42  ars,  how  many  square  rods  ? 

11.  Change  75.5  hektars  to  acres.  Am.  186.56  A« 

12.  How  many  gallons  in  24^  liters  of  wine  ? 

13.  How  many  pounds  of  butter  in  124  kUoe  T 

14.  In  28  sters,  how  many  cords?  An^.  7.725  G 

15.  In  72  kilometers,  how  many  miles? 

16.  Change  148  grams  to  ounces  Avmrdupois.      Ans,  6.32  09. 

17.  Change  150.75  kilos  to  pounds. 

18.  How  many  sq.  rods  in  5  a.  85  ca.  ?  An9.  28.18  sq.  id. 

19.  What  is  the  weight  of  24  ea.  dm.  148  cu.  cm.  of  sUver,  if 
ea,  centimeter  w^hs  11.4  g.  ?  Anfi.  787i{56  lb.  Tr. 
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953.  To  change  the  Common  to  the  Metric  Sys- 
tem. 

I.  In  10  lb.  4  oz.  Troy,  how  many  kilograms? 

OFSBATioN.  AifiJLTBiB.— The  grom^ 

10  lb.  4  oz.  —  10.25  lb.  ^^  principal  unit  of  the 

10.25  lb.  X  5760  =  59040  gr.  *»»'J«'   \  expre^d    fai 

69040 gr.-»-15.432gr.  =  3825.75  g.  ^^^'  ^^  '^^^3    ^ 

8825.75  g.  -^  1000  =  3.82575  Eg.,  Ans,     gmins.    Since  16.48S  gr. 

make  1  gram,  there  are 
as  ifiany  grams  in  60040  gr.  as  16.482  gr.  is  contained  times  in  69040  gr.,  or 
88S5.75  g.  And  since  there  are  1000  grams  in  a  kUograia,  divldteg  8885.15  g.  hy 
1000  g.,  the  qnotient  is  3.83575.    Therefore,  there  are  8.83675  Eg.  in  10  Ih.  4  oOb 

HuLB. — Reduce  the  given  qi/antUy  tn  the  denominaH&n  in  which 
the  equiteiient  of  theprineipcU  unit  of  the  metric  tabic  is  expreaecd; 
divide  l>y  thiR  equivalent,  and  reduce  the  quoUent  to  the  required 
denominatum. 

SXJBnCISMS. 

2.  In  6172.9  lb  av.,  how  many  kilograms?   ^7».  2800.009  E:^. 

3.  How  many  ars  in  a  square  mile  ? 

4  How  many  cu.  decimeters  in  1892  cu.  feet  ? 

5.  In  892  gr.^  how  many  grams?  Am.  57.8  g. 

6.  In  2  mi.  272  rd.  5  yd.,  how  many  kilometers?  Ane.  4.59  Km« 

7.  How  many  sters  in  264.4  cu.  feet  ? 

8.  How  many  liters  in  3  bu.  1  pk.  ?  Afie.  1145  I. 

9.  How  many  grams  in  6  lb.  Troy?    In  C  lb.  Avoir.  ? 
10.  How  many  meters  in  3  mi.  272  rd.  ? 

II.  In  1828  cu.  yd.  how  many  cu.  meters  ?  Ans.  1397.52  cu.  m. 

12.  In  3588  sq.  yards,  how  many  sq.  meters  ? 

13.  Bought  454  bu.  of  wheat,  at  $3  a  bushel,  and  sold  the  samt 
at  18.75  per  hektoliter ;  how  many  hektoliters  did  I  sell  ?  Did  J 
gain  or  lose,  and  how  much  ?  Arte.  160  HI. ;  gain,  |38. 

14  In  13  gal.  3  qt.  2  pt.  3  gi.,  how  many  liters? 

Ans,  63.351.+. 

15.  How  many  sq.  meters  of  plastering  In  a  room  18ft.  6  in, 
long,  14  ft.  wide,  and  9  ft.  6  in.  high?         Ans,  81.427  sq.  m.  +* 
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TEST     PROBLEMS. 

054.    1.  Find  the  weight  of  a  barrel  of  flour  (196  lb.)  in  Eg.t 

2.  What  is  the  cost  of  a  carpet  for  a  room  10.5  m.  long,  and  8.4  m. 
I^de,  if  the  carpet  is  84  cm.  wide  and  costs  $2.75  a  meter? 

Ans.  $288.75. 

8.  A  farmer  sold  540  HL  of  wheat,  at  $3  a  bushel,  and  invested 
die  proceeds  in  coal  at  $7  per  ton.    How  many  tons  did  he  buy? 

^/M.  487.785  T.+. 

4  What  is  the  cost  of  a  buildiTig  lot  75  m.  long  and  02  m.  wide, 
at  $40  an  ar?  Am.  $18aa 

5.  A  bushel  of  wheat  weighs  60  lb.  What  is  the  weight  of  5  HI. 
of  wheat,  in  kilograms?  Ana.  386.05  Eg. 

6.  What  will  be  the  cost  of  a  pile  of  wood  15.7  m.  long,  8  m. 
high,  and  7.52  m.  wide,  at  $1.50  a  ster? 

7.  The  new  silver  dollar  weighs  412J  gr.  Troy.  How  many 
grams  does  it  weigh  ?  Ans.  26.78  g. 

8.  How  many  acres  of  land  in  24.6  Em.  of  a  highway,  which  is 
20  in.  wide?  Ans.  121.573  A. 

9.  A  bin  is  4.2  m.  long,  2.8  m.  wide,  and  1.5  m.  deep.  What  will 
be  the  cost  of  filling  it  with  charcoal,  at  25  cts.  a  hektoliter  ? 

10.  A  merchant  bought  300  m.  of  silk  in  Lyons,  at  12.5  francs  a 
meter ;  he  paid  75  cents  a  yard  for  duty  and  freight,  and  sold  it  in 
New  York  at  $5  a  yard.     What  was  his  gain  ?         Ans,  $670.61. 

11.  What  price  per  pound  is  equivalent  to  $2.50  per  Hg.  ? 

12.  If  a  man  buys  5000  g.  of  jewels,  at  85  francs  a  gram,  and  sells 
them  at  $15  a  pennyweight,  what  was  his  gain  or  loss? 

13.  If  a  field  produces  40  HI.  of  oats  to  the  hektar,  how  many 
bushels  is  that  to  the  acre?  Ans,  45.93  bu. 

11  What  price  per  peck  is  equivalent  to  80  cts.  a  dekaliter? 

15.  What  will  be  the  cost  of  excavating  a  cellar  18.3  m.  long, 
10.73  m.  wide,  and  3.4  m.  deep,  at  20  cents  per  ster? 

16.  How  many  pounds  Avoir,  are  there  in  96.4  kilos  of  salt? 

17.  How  many  liters  will  a  cistern  hold  that  measures  on  th« 
Inside  5.5  ft.  long,  4  ft.  G  in.  wide,  and  4  ft.  deep  ?  Ans,  2803.888  L 
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18.  How  many  meters  of  lining  that  is  60  cm.  wide  will  line 
15  m.  of  silk  that  is  75  cm.  wide  ?  Ans,  18,75  cm. 

19.  A  lady  bought  40.5  m.  of  silk  in  Paris.  What  would  be  its 
value  in  Boston,  at  |475  per  yard  ? 

20.  A  bin  is  4  m.  long,  2.3  m.  wide.  How  deep  must  it  be  to 
contain  40  HI.  of  grain?  Ana,  4347  +  dm. 

21.  How  many  sters  of  wood  can  be  piled  in  a  shed  8.5  m.  long, 
5.8  m.  wide,  and  4.2  m.  high?  What  would  be  its  value  at  $3.25  c 
cord?  Am.  207.00  8.;  $185,605. 

22.  A  dray  is  loaded  with  60  bags  of  grain,  each  bag  holding 
8  Dl. ;  allowing  75  K.  of  grain  to  the  hectoliter,  what  is  the  weight 
of  the  load  in  metric  tons  ?  Ans,  d,^T. 

23.  How  many  meters  of  shirting,  at  $.18  per  meter,  must  be 
given  in  exchange  for  250  HI.  of  oats,  at  $1.20  per  hectoliter? 

24.  A  merchant  shipped  to  France  50  barrels  of  sugar,  each  con- 
taining 250  lb.,  paying  $2  per  cwt.  for  transportation.  He  sold  the 
sugar  at  $.84  per  kilogram,  and  invested  the  proceeds  in  broadcloth, 
at  $4  per  meter.    How  many  yards  did  he  purchase  ? 

25.  A  cu.  decimeter  of  copper  weighs  8.8  Kg.  What  is  the  value 
of  a  bar  of  the  same  metal  15  dm.  long,  9.6  cul  broad,  and  6.4  cm. 
thick,  at  $1.30  a  kilogram  ?  Ana.  $105.43. 

26.  How  many  bricks,  each  20  cm.  long  and  10  cm.  wide,  will 
pave  a  walk  95.4  m.  long  and  2.1  m.  wide;  and  what  will  they 
cost,  at  $1.75  per  hundred?  Ana,  10017  bricks ;  $175,297. 

27^  What  is  the  value  of  a  pile  of  wood  40  ft.  6  in.  lon^:,  4  ft. 
broad,  and  6  ft.  6  in.  high,  at  $6.50  per  dekastere  ? 

28.  Wliat  will  be  the  cost  of  building  a  wall  96  Dm.  6  m.  8  dm. 
long,  1  m.  6  dm.  thick,  and  2  m.  4  cm.  high,  at  $6.75  a  cu.  meter? 

29.  A  wine  merchant  imported  to  Boston  1000  dekaliters  of  wine, 
at  a  cost  of  $.75  a  liter,  delivered.  At  what  price  per  gallon  must 
he  sell  the  same  to  clear  $2000  on  the  shipment  ?       Ana.  $3,596. 

30.  How  many  gallons  of  water  will  a  cistern  contain  that  is  .3  m. 
deep,  2  m.  long,  and  1.5  m,  wide ;  and  what  will  be  its  weight  in 
metric  tons?  Ana,  2377.575  gals. ;  9  T. 


4^0 
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TABLE    OP    EQUIVALENTS. 

,  055.  The  equivalents  liere  given  agree  with  thoee  that  have 
been  established  by  Act  of  Congress  for  use  in  legal  proceedings  and 
in  the  interpretation  of  contracts. 


}  inch  =:  2.540  centimeters. 
1  foot  =s  8U)48  decimeters. 
1  yard  =i  0.9144  meters. 
1  rod  sr  0.5029  dekametera. 
1  mile  —  1.6093  kilometers. 
1  gq.  in.  =:  6.453  sq.  centimeters. 
1  sq.  ft.  =  9.2903  sq.  decimetera^ 
1  sq.  yard  =  0.8361  sq,  meter. 
1  sq.  rd.  s:  25.293  sq.  meters. 
1  acre  =  0.4047  hektar. 
1  sq.  mile  =  2.590  sq^  kilometers. 
1  cu.  in.  =  16.387  cu.  centimeters. 
1  cu.  ft.  =  28.317  cu.  decimeters. 
1  cu.  yard  =:  0.7645  cu.  meter. 
1  cord  =  3.624  sters. 
1  liquid  quart  =  0.9463  liter. 
1  gallon  =  0.3785  dekaliters. 
1  dry  quart  =•  1.101  liters. 
1  peck  =  0.881  dekaliter. 
1  bushel  =  3.524  dekaliters. 
1  ounce  av.  =  28.35  grams. 
1  pound  av.  =  0.4536  kilogram. 
1  T.  (2000  lbs.)  =  0.9072  met.  ton. 
1  grain  Troy  =  0.0643  gram. 
1  ounce  Troy  =  31.1035  grams. 
1  pound  Troy  =  0.o732  kilogram. 


centimeter  =  0.3937  inch, 
decimeter  =  0.828  foot 
meter  =  1.0936  yds.  =r  89.871x1. 
dekameter  =  1.9884  rods, 
kilometer  =  0.62137  mile, 
sq.  centimeter  =  0.1550  sq.  in. 
sq.  decimeter  =  0.1076  sq.  ft. 
sq.  meter  =  1.196  sq.  yards» 
ar  =  3.954  sq.  rods, 
hektar  =  2.471  acre& 
sq.  kilometer  =  0.8861  sq.  mL 
cu.  centimeter  =  0.0610  cu,  in, 
cu.  decimeter  =  0.0353  cu.  ft. 
cu.  meter  =  1.308  cu.  yardSi 
ster  =  0.2759  cord, 
liter  =r  1.0567  liquid  quartet 
dekaliter  —  2.6417  gallons, 
liter  =  0.908  dry  quart, 
dekaliter  =  1.135  pecks, 
hectoliter  =  2.8375  bushels^ 
gram  =:  0,08527  ounce  Av. 
kilogram  =  2.2046  pounds  Av. 
metric  ton  =  1.1023  tons, 
gram  =  15.432  grains  Troy, 
gram  =  0.03215  ounce  Troy, 
kilogram  =  2.679  pounds  Troy 
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VERMONT  RULE  FOR  PARTIAL  PAYMENTS. 

956.  The  General  Statutes  of  Vermont  provide  the  foUowlDg 
Rdl&  for  computing  interest  on  notes,  when  partial  paym^tQ  have 
been  made :    •< 

'*  On  aU  nates,  bUls,  or  otfier  wmUar  c^UffcUwns,  whether  made' 
payable  an  demand  ar  ai  a  specified  tme,  with  ii<nr£BBST,  when 
payments  are  made,  such  payments  shaU  be  applied :  first,  ta  Kqui 
date  the  Merest  thai  has  accrued  at  the  time  of  sueh  payments; 
and,  seeondty,  to  the  extingiUshment  of  the  principal. 

**  On  aU  nates,  bills,  or  other  similar  obligations,  whether  made 
payable  an  demand  or  at  a  specified  time,  wltk  urrsBBST  ai^nu- 
ALLY,  the  annual  interests  that  remmn  unpaid  shall  be  subject  to 
simple  interest,  from  the  time  they  became  due  to  the  time  of  final 
settlement ;  but  if  in  any  year,  reckoning  f¥om  the  time  such  annual 
interest  began  to  aecrtu,  payments  ha'ce-  been  made,  the  amount  of 
such  payments  at  the  end  of  such  year,  wUh  interest  thereon  from  the 
date  of  payment,  shall  be  applied :  first,  ta  liquidate  tf^  simple  inter- 
est that  has  accrued  upon  the  unpaid  annual  interests;  secondly ^  to 
liquidate  ^  annual  interests  that  ha/se  become  due;  and  thirdly,  to 
the  extinguishment  of  the  principal  ** 

MXBBCISMa, 

$3458.  Bradford,  Vt.,  Sept  13,  1869. 

1,  Far  value  received,  I  promise  to  pay  £J.  W,  Colby  ar  order  three 
thousand  four  hundred  and  fifty-eight  doHars,  on  or  before  the  first 
dwy  of  January,  1878rWith  interest.  Samttel  S.  Grbisk, 

Indorsed  as  follows:  Dec.  16,  1870,  $100;  May  1,  1871,  $1000, 
Jan.  13, 1874,  |85 ;  April  13, 1876,  $450.75. 

What  was  due  Jan.  1, 1878  ?  Ans,  $3239.90. 

$872.  St.  Johksbtjry,  Vt.,  Nov.  33, 1868. 

S,  Far  value  received,  I  promise  to  pay  James  Ferguson  or  order 
eight  hundred  and  seventytwo  dollars,  on  demand,  with  interest 
annuaUy.  Sylvantts  E.  Boylb. 

Bidorsed  as  follows:  April  4,  1869,  $28;  July  10, 1873,  $94.40; 
Dec  10. 1874,  $6.72 ;  Jan.  14, 1877,  $396. 

What  wa«  duo  Dec.  38,  1878  ? 
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OFEBATIOlf . 

£U.on     Teaiiif 
Int.         BO. 

Int.  of  prin.  to  Nor.  22, 1869 $52.82    $873 

Am't  of  let  pajment 29.06 

Bal.  of  anpoid  yearly  int.     ......  23.26 

Intofprin^toNov.  22,  1872 -  156.96 

'Int.  on  1  year's  int.  3  years $9.42 

Int  on  bal  of  nnpaid  yearly  int  3  years  .  4.19  13.61 

Am't  of  2d  payment 96.48 

Bal.  of  nnpaid  yearly  int. 97.35 

Int  of  prin.  to  Nov.  22,  1875  .....  156.96 

Int.  on  1  year's  int  3  years      .....      9.42 
Int  on  bal.  of  unpaid  yearly  int  3  yeais  .    17.52 

26.94    254.31 
Am't  of  3d  payment 7.10 

BaL  of  int  on  int 19.84 

Int  of  prin,  to  Nov.  22, 1877 104.64 

Int.  on  1  year's  int.  1  year 3.14 

Int  on  baL  of  unpaid  yearly  int.  2  years  .  80.52      53.50     412.45 

1284.45 
Am't  of  4tli  payment 416.33 

New  principal 868.12 

Int.  of  new  prin.  to  Dec.  28,  1878 67.30 

Int  on  1  year's  int  1  mo.  6  d. .31 

Due,  Dec.  28, 1878 .     $925.73 

SzFLAHATiov.— We  Compute  the  interest  ft)f  one  year  from  tbe  date  of  Xbm 
note,  as  a  payment  is  made  within  that  year,  and  deduct  the  amount  of  the  pay« 
ment  at  the  end  of  the  year  from  the  interest  dne.  The  holance  of  interest  hews 
^terest  till  Nov  22, 1873.  The  amoont  of  the  payment  at  the  end  of  this  year 
^oeeds  the  interest  on  interest  dne.  We  therefore  deduct  the  amount  of  fha 
iMiyment  from  the  total  interest  due,  and  hare  a  balance  of  unpaid  yearly  inter- 
est, $97.85,  which  bears  simple  interest  till  Not.  82, 1875.  At  this  data  the. 
amount  of  the  payment  is  less  than  the  interest  on  interest  due.  We  there* 
fore  deduct  the  amount  of  the  payment  from  the  amount  of  interest  on  interest 
and  hare  a  remainder  of  $19.84,  which  is  without  interest.  The  amount  of  uok 
pMyeaiij  interest  at  this  date  bears  simple  interest  till  the  next  balance. . 
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The  amoimi  of  the  fourth  payment,  Nor.  23, 18T7,  ezceeds  the  total  intereet 
due.  We  "therefore  deduct  it  from  the  sum  of  the  interest  and  principaL  The 
remainder  forms  a  new  principal,  which  bears  simple  Interest  to  the  settlement 
of  the  note,  Dec.  28, 1978,  and  one  yearns  interest  on  the  same  bears  interest  from 
KoT.  22, 1878,  to  Dec.  28, 1878,  which  interest,  added  to  the  new  principal,  gives 
the  amount  due  Dec.  28, 1878^1925.73. 

In  cases  of  annual  interest  with  partial  payments,  like  the  ahove 
example,  ohserve  the  following  notes : 

1.  To  avoid  compounding  interest,  keep  the  principal,  unxMdd  yearly  inter 
sets,  and  interest  on  yearly  interest,  in  separate  columns. 

9.  Deduct  the  amount  of  the  payment  or  payments  at  the  end  of  the  year 
from  the  interest  on  the  unpaid  yearly  interest,  when  it  does  not  exoeed  this 
interest  The  remainder  never  draws  interest,  but  is  liquidated  by  the  first  pay- 
ment that  equals  or  exceeds  it. 

&  Deduct  the  amount  of  the  payment  or  payments  at  the  end  of  the  year 
from  the  sum  of  the  unpaid  yearly  interests  and  the  interest  on  the  unpaid 
yearly  interests,  when  this  amount  exceeds  the  interest  on  the  interest,  but  is 
less  tiian  such  sum.  The  remainder  is  a  balance  of  unpaid  yearly  interest  which 
draws  Hmple  interest  until  canceled  by  ji  payment 

4.  Deduct  the  amount  of  the  fsyment  or  payments  at  the  end  of  the  year 
from  the  sum  of  the  total  interest  due  and  the  principal,  when  it  exceeds  tbi« 
total  interest  due.  The  remainder  forms  a  new  principal,  with  which  proceed 
as  with  the  original  principal. 

$6000.  Newpoet,  Vt.,  Oct.  19, 1862. 

5.  For  mlvs  received,  we  jointly  and  severally  promise  to  pc^y  John 
Smith  or  bearer  Jhe  thotiaand  doUare,  sixteen  years  after  date,  vnth 
interest  annuaUy.  Geo.  S.  Leazer. 

E.  D.  CfiAWFORD. 

Indorsed  as  follows:  Jan.  13, 1866,  $893 ;  Sept.  24,  1866,  $48; 
Jnly  10, 1869,  $493.47;  Oct.  14, 1873,  $100;  Dec.  12,  1877,  $3200; 
April  15, 1878,  $65. 

What  was  due  Oct.  19,  1878?    Ans,  $7056.17. 

$420.  BtmLiNGTON,  Vt.,  March  23,  1872. 

4.  For  value  received,  I  promise  to  pay  Jas,  B.  Vinton  or  order 
four  hundred  and  twenty  dollars,  six  years  from  date,  with  interest 
annually,  Geo.  A.  Bancroft. 

Indorsed  as  follows;  Oct.  3,  1873,  $40.23;  March  1,  1874,  $8-, 
Sept.  13, 1875,  $33.38. 

What  was  due  March  28, 1878  ?    Ans.  $494.62. 
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$639.  Babtok,  Vt.  Aug.  20,  1873. 

6,  For  value  received,  I  promiee  to  pay  K  J-  Boater  or  order  six 
hundred  and  thirtif-nine  dollars,  on  demand,  wUh  interest  annually, 

Samueii  Macombbb. 
Indorsed  as  follows :  Oct.  14, 1877,  $10 ;  Dec.  24,  4878,  $90. 

What  was  due  March  80, 1870  ?    Ans.  $904.58. 


TABLE. 

Bhomng  amount  cf  $ljOOfrom  1  to  SO  pears,  at  4*5,  6,  7  and  8  per 

cent,,  Annual  Interest, 


Teara. 

4  per  cent. 

6  per  cent 

6  per  cent, 

7  per  cent 

8  per  cent 

Tears. 

1  . 

$10400 

$1.0500 

$1.0600 

$1.0700 

$1.0800 

.  1 

2  . 

1.0816 

1.1035 

1.1236 

1.1449 

1.1664 

.  2 

8  . 

1.1248 

1.1575 

1.1908 

1.2247 

1.2692 

.  3 

4  . 

1.1696 

1.2150 

1.2616 

1.3094 

1.3584 

.  4 

5  . 

1.2160 

1.2750 

1.3360 

1.3990 

1.4640 

.  6 

6  . 

1.2640 

1.3375 

14140 

1.4985 

1.6760 

.  6 

7  .  ' 

1.3136 

1.4025 

1.4956 

1.6929 

1.6944 

• 

8  . 

1.3648 

1.4700 

1.5808 

1.6973 

1.8192 

.  8 

9  . 

1.4176 

1.5400 

1.6696 

1.8064 

1.9504 

.  9 

10  . 

1.4720 

1.6125 

1.7620 

1.9205 

2.0880 

.  10 

11  . 

1.6280 

1.6875 

1.8580 

2.0396 

2.2320 

.  11 

13  . 

1.5856 

1.7650 

1.9576 

2.1634 

2.8824 

.  33 

13  . 

1.6448 

1.8450 

2.0608 

2.2922 

2.6392 

.  13 

14  . 

1.7056 

1.9275 

2.1676 

2.4269 

2.7024 

.  14 

15  . 

1.7680 

1.0126 

2.2780 

2.6646 

2:8720 

.  16 

16 

1.8320 

2.1000 

2.3920 

2.7080 

8.0480 

.  16 

17. 

1.8976 

2.1900 

2.5096 

2.8564 

8.2304 

.  17 

18  . 

1,9648 

2.2825 

2  6308 

3.0097 

8.4192 

.  18 

19. 

2.0336 

2.3775 

2.7556 

3.1679 

3.6144 

.  19 

20  . 

i 

2.1040 

2.4750 

2.8840 

3.3100 

3.8160 

20 

%^ 
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VERMONT  METHOD  OF  ASSESSING  TAXES. 

957*  The  Grand  List  is  the  base  on  which  all  taxes  are  assessed ; 
it  is  1^  of  the  appraised  value  of  the  real  estate  au4  personal 
property,  together  with  the  poll  list 

The  PoU  LUt  is  $2.00  for  every  male  inhabitant,  from  21  to  Tf 
years  of  age,  except  such  as  are  specially  exempt  by  law. 

The  General  Statutes  of  Vemjiont  provide  that  the  listers  in  each 
town  shall  make  a  list  of  all  the  real  estate  and  personal  property, 
and  the  number  <^  taxable  polls  in  such  town^  and  that  the  said 
list  shall  contain  the  following  particulars  : 

*^  MrsL  The  name  of  each  taxable  pereon. 

"  S6oond»  The  uninber  of  pollB  and  the  amotint  at  which  the  same  are  set  in 
the  Ust. 

*'  TMrd,  The  quantity  of  real  estate  owned  or  occnpied  by  ench  person. 

**^IlDurth.  The  value  of  such  real  estate. 

^^J?\fth.  In  the  fifth  column  the  Aill  value  of  aU  taxable  personal  estate  owned 
by  Buoh  person. 

"  SHxth.  In  the  sixth  column  shall  be  set  the  one  per  centum  on  the  value  of 
all  personal  and  real  estate,  tofirether  with  the  amount  of  the  polls,  which  sum 
shall  be  the  amount  on  which  all  taxes  shall  be  made  or  assessed. 

The  State  and  Couv/ty  Taxes  are  assessed  by  the  Legislature. 

The  minimum  of  the  State  School  and  Highway  Taxes  is  fixed  by 
law,  and  a  higher  rate  left  optional  with  the  town. 

A  Town  Tax  is  assessed  by  vote  of  the  town,  a  Village  Tax  by 
vote  of  the  village,  and  a  School  JHitrict  Tax  by  vote  of  the  district. 

JEXEBCISJE8, 

1.  The  town  of  Montpelier  voted  a  town  tax  of  $2.60  on  eacB 
dollar  of  the  grand  list  The  appraised  value  of  the  real  estate  was 
$702727,  and  of  the  personal  property  $309987,  and  there  were 
740  taxable  polls.  What  was  the  grand  list  of  the  town?  How 
much  money  was  raised  by  this  vote  ?  What  was  John  Hammond's 
town  tax,  who  was  30  years  of  age,  and  whose  property  was  ap- 
praised at  $8927.75?  / 


1 


496  ASSES8HEKT    OF   TAXES. 

OPEBATION. 

1702727+ 1809087= $1013714,  assessed  value  of  tlie  piopertf . 
$1012714  X  .01=110127.14,  1^  of  the  assessed  value. 
$2.00  X  740=$1480,  the  poll  list. 
$10127.14+ $1480=$11607.H  the  grand  list. 
$2.60  X  11607.14=$801 78.56,  amount  of  money  raised. 
$8927.75 x.01=$89.28,  Ifo  of  the  assessed  value  of  John  Ham 
iQond's  property. 
$89.28  +  $2.00,  his  poll  list  =  $91.28,  John  Hammond's  grand  lisf 
$2.60  X  91.28=$237.33,  John  Hammond's  town  tax. 

2.  The  appraised  value  of  property,  both  real  and  personal,  in 
the  town  of  Rutland,  for  the  year  1878,  was  $3415264.  The  num- 
ber  of  taxable  polls  was  2066.  The  town  voted  to  raise  a  tax  of 
$28713.48.    What  was  the  tax  on  a  dollar  of  the  grand  list  ¥ 

Ans.  $0.75. 

8.  The  appraised  value  of  the  real  estate  in  the  city  of  Burling- 
ton was  $2542373;  of  the  personal  property,  $399937.  There 
were  2040  taxable  polls.  The  city  voted  to  raise  $60305.58  city 
tax.  What  was  the  amount  of  Henry  Cook's  tax,  a  resident,  who 
was  73  years  of  age,  and  whose  real  estate  was  appraised  at  $750, 
and  his  personal  property  at  $475.50  ?  Ans,  $22.06. 

4  The  grand  list  in  the  town  of  Chelsea  was  $4403.74.  The  ap- 
praised value  of  all  the  property  was  $368774.  How  many  taxable 
polls  were  there  in  that  town  ?  Ana,  858. 

5.  The  estimated  cost  of  schools  in  school  district  No.  8,  in  the 
tovm  of  Cabot,  for  one  year,  was  $765.  The  amount  of  public 
money  received  from  the  town  was  $71.50.  The  appraised  value  of 
the  real  estate  in  the  district  was  $48545 ;  of  tho  personal  estate 
$15428.75 ;  the  number  of  taxable  polls  in  the  district  103.  How 
much  tax  on  a  dollar  of  the  grand  list  must  the  district  vote,  to  pay 
its  expenses?  .^n«.  $0.82. 

6.  James  Bell  resides  in  Hardwick ;  he  is  44  years  of  a^e ;  hit 
property,  both  real  estate  and  personal,  is  appraised  at  $8975.60l 
Hardwick  voted  a  town  tax  of  $1.60  on  a  dollar  of  the  grand  list. 
The  highway  tax  is  $0.40 :  the  state  tax  is  $0.45 ;  the  state  school 
tax  is  $0.09 ;  the  school  tax  is  $0.86 ;  and  the  county  tax  $0.04,  oa 
the  dollar.     What  is  the  amount  of  his  taxes  t         Am.  $315.64. 
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FEENCH  AND  SPANISH  MEASURES. 

958.  The  old  French  Linear^  and  Land  Meas' 

ure^  is  still  used  to  some  extent  in  Lonisiana,  and  in 
other  French  settlements  in  the  United  States. 


Table. 

12  lines    =  1  Inch.  6  Feet      =  1  Toiae. 

12  Inches  =  1  Foot.  32  Toises  =  1  Arpent. 

900  Square  Toises  =  1  Square  Arpent. 

The  FreTteh  Foci  equals  12.8  inches,  American,  nearly. 

The  Arpent  is  the  old  French  name  for  Acre,  and  contains  nearly 
f  of  an  English  acre. 

In  Texas,  New  Mexico,  and  in  other  Spanish  settle- 
ments of  the  United  States,  the  following  denominations 
are  still  used: 

Table. 

1000000  Sqnare  Varas  =s  1  Labor    =    177.186  Acres  (American). 
25  Labors  =  1  League  =  4428.4     Acres 


(< 


The  Spanish  Foot  =  11.11  +  in.  (Am.) ;  1  Vara  =  83J  in.  (Am.) ; 
108  Varas  =  100  Yards,  and  1900.8  Varas  =  1  Mile. 

Other  Denominations  in  Use. 

fiOOO        Varas  Square  =       1  Square  League. 
1000        Varas  Square  =       1  Labor,  or  ^  League.  ' 

5646.876  Square  Varas  =  4840  Square  Yards  =      1     Acre. 
23.76    Square  Varas  =       1  Square  Chain  =       -j^Acre. 
1900.8     Varas  Square  =       1  Section  =  640     Acres. 


TABLE     FOR     INVESTORS. 

959.  The  following  Table  ehawe  the  rate  per  cent,  of  Annual  Income 
from  Bends  hearing  5,  6,  7,  or  8  per  cent,  intereet,  and  caeting 
from  40  to  125. 


Pnrclune 
Price. 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
5I» 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 


70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
89 


5%. 


/ 


12.50 

12,20 

U.90 

11.63 

11.36 

11.11 

10.86 

10.63 

10.41 

10.20 

10.00 

9.80 

9.61 

9.43 

9.25 

9.09 

8.92 

8.77 

8.62 

8.47 

8.33 

8.19 

8.06 

7  93 

7.81 

7.69 

7.57 

7.46 

7.35 

7.24 

7.14 

7.04 

6.94 

6.84 

6.75 

6.66 

6.57 

6.49 

6.41 

6.32 

6.25 

6.17 

6.09 


6^.      7%. 


15.00 

14.64 

14.28 

13.95 

13.63 

13.33 

18.01 

12.77 

12.50 

12.25 

12.00 

11.76 

11.53 

11.32 

11.11 

10.90 

10.70 

10.52 

10.34 

10.16 

10.00 

9.83 

9.67 

9.52 

9.37 

9.23 

9.09 

8.95 

8.82 

8.69 

8.57 

8.45 

a33 

&21 
8.10 
8.00 
7.89 
7.79 
7.69 
7.59 
7.50 
7.40 
7.81 


17.50 

17.08 

16.66 

16.28 

15.90 

15.56 

15.21 

14.90 

1153 

14.89 

14.00 

13.73 

13.46 

13.20 

12.96 

12.73 

12.50 

13.27 

12.06 

11.86 

11.66 

11.47 

11.29 

11.11 

10.93 

10.76 

10.60 

10.44 

10.29 

10.14 

10.00 

9.85 

9.72 

9.58 

9.45 

9.33 

9.21 

9.00 

8.97 

8.86 

8.75 

8.64 

8.53 


s%. 

Pnrcbaae 
Pnce. 

30.00 

83 

19.52  ! 

84 

19.04! 

85 

18.61 

86 

18.18  1 

87 

17.78 

88 

17.39! 

80 

17.02  1 

90 

16.63 

91 

16.33 

93 

16.001 

93 

15.68 

94 

15.381 

95 

15.09  i 

96 

14.811 

97 

14.54 

96 

14.28 

99 

1403 

100 

13.79 

101 

13.55 

102 

13.33 

103 

13,11 

104 

13.90 

105 

12.69 

106 

12.50 

107 

12.30 

108 

12.13 

109 

11.94 

110 

11.76 

111 

11.59 

113 

11.48 

113 

11.26 

114 

11.11 

115 

10.95 

116 

10.80 

117 

10.66 

118 

10.52 

119 

10.38 

120 

10.25 

121 

10.12 

122 

10.00 

133 

9.87 

134 

9.75 

125 

5^. 


6.02 
5.95 
588 
5.81 
5.74 
5.68 
5.61 
5.55 
5.49 
5.43 
5.37 
5.31 
5.26 
5.20 
5.15 
5.10 
5.05 
5.00 
495 
4.90 
4.85 
480 
476 
471 
467 
462 
458 
454 
450 
446 
4.43 
488 
4.35 
4.81 
427 
423 
420 
416 
418 
409 
406 
4.08 
400 


6%. 


7.33 
7.14 

7.a5 

6  97 
689 
6.81 
6.74 
6.66 
6.59 
6.52 
6.45 
6.38 
631 
6.25 
16.18 
i6.12 
16.06 
I  600 
5.94 
5.88 
5.82 
5.76 
5.71 
5.66 
5.60 
5.55 
5.50 
5.45 
5.40 
5.35 
5.30 
5.26 
5.21 
5.17 
5.12 
5.08 
5.04 
5.00 
4.95 
491 
4.87 
4.88 
4.80 


7^. 


8.43 
8.33 
8.23 
8.13 
8.04 
7.94 
7.86 
7.77 
7.69 
7.60 
7.52 
7.44 
7.36 
7.29 
7.21 
7.14 
7.07 
7.00 
6.93 
686 
6.79 
6.72 
6.66 
6.60 
6.54 
6.48 
6.43 
636 
6.80 
6.35 
6.19 
6.14 
6.08 
6.03 
5.98 
5.93 
5.88 
5.83 
5.78 
5.78 
5.69 
5.65 
5.60 


8%. 


9.63 
9.53 
9.41 
9.30 
9.19 
9.09 
898 
8.88 
8.79 
8.69 
8.60 
8.51 
8.42 
8.33 
8.34 
8.16 
8.08 
8.00 
7.92 
7.84 
7.76 
7.69 
7.61 
7.54 
7.47 
7.40 
7.88 
7.27 
7.20 
7.14 
7.07 
7.01 
6.95 
6.89 
6.88 
6.77 
6.73 
6.66 
6.61 
6.55 
6.50 
6.45 
6.40 


(answers: 


The  answers  to  the  introdactory  and  more  simple  examples  (A 
'  many  of  the  articles  have  been  omitted. 


Art.  77. 

L  $5.7a 

S.  939.18. 

5.  $137.87. 
4.  |247.7a 

6.  |3a58. 

6.  $37.78. 

7.  $189.75. 

8.  $17.67. 

Art.  79. 

f .  1646. 
^.  1619. 

4.  $65.94 

5.  $287.67. 
e.  $376.71. 
7.  4491. 

-  ^.  7504  lb. 

9.  75686, 
ia  72447. 
11.  $696.87. 
If.  $18.12. 

15,  $80.87. 
i^.  $149.18. 
i5.  105233. 

16.  $220.34 

17.  181776. 

18,  11965. 
id.  $944.66. 
m  $7193.28. 
Bl.  $3554.05. 
tfj?.  1547164. 
BS.  $6692.23. 
jg^.  15873478. 
j95.  $104560. 

Art.  91. 

10.  $1411. 

11.  8231. 
iif.  $51.24 


i^.  2123  tons. 
U,  2824  ft. 

15.  2324  days, 
itf.  $41.23.     . 
17.  $23043. 
i^.  $202.12. 
19.  224113. 
j?(?.  72122a 
j^i.  210582. 
»  4175. 

-^5.  151. 
U-  5113. 
;e5.  $15.21. 
;?^.  $22.10. 
e7.  $25.26. 
;^«?.  2710. 
^9.  34213. 
.?a  $212  20. 
5i.  $6746. 
S$.  221538. 

Art.  93. 

g.  1848. 
^.  3883. 
^  13ia 

5.  4195. 

6.  28286  miles. 

7.  26762  acres. 
^.  228670  ft. 

9.  $240.81. 

10.  $95.58. 

11.  $38.08. 
i;?.  $6.16. 
i^.  32358. 
14.  $64.84 
i5.  $135.28. 

16.  $157,63. 

17.  8728  rd. 

18.  45786  tons. 
es.  12336. 

;^.  87588. 


27.  69366. 

;?^.  4800. 

S9.  $3823.59. 

50.  $1264.60. 

51.  33798. 
SB.  35555. 
J^.  $291.85. 

54.  $222,75. 

55.  $8015.05. 

56.  $552477. 

57.  10386. 
55.  $695.79. 
S9.  $5851.84. 
40.  $101.10. 
^i.  474889. 

Art.  95. 

1.  332650. 
;P.  $895.66. 
5.  30448. 
^.  6182. 

5.  2517. 

6.  $15.22. 

7.  4190  miles. 
5.  $3640. 

9.  78388  sq.  mi. 

10.  3572  ft. 

11.  $58945. 
i;?.  $9505.67. 
i5,  1909609. 
14.  $5044.25. 
16.  $16948.50. 

16.  $1417.16. 

17.  702. 

18.  $86.50. 

19.  8346. 
^a  16552, 

Art.  105. 

IB.  $4743. 
i5.  $1956. 


14.  $6190. 
;?(?.  $40.50. 
21.   $80.59. 
J?;?.  $622.50. 
;?5.  $16120. 

Art.  107. 

e.  12771. 
5.  25830. 
.^.  34104 

5.  $1239.30 ; 
$1713.15. 

6.  $3885.75; 
$4521.60. 

7.  $2209.82; 
$2888.74 

8.  482400 ; 
430944; 
874752. 

9.  2958216; 
5606496 ; 
7083104 

10.  $85692.24; 
$279759.96; 
$171384.48. 

11.  $2529.26. 

12.  $819192. 

15.  $14064. 

14.  $264958. 

15.  404914 

16.  186516. 

17.  241768. 

18.  $51188.62. 

19.  17902976. 

20.  $154087.36. 

21.  15704325  da. 

22.  2082600  cts. 
2S.  1508741097. 
24^  1587862270. 

25.  3654860576. 

26.  8198478608. 
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f7.  983375087. 
28.  3863781415. 
t9.  $2715413.50. 

50.  $31718.16. 

51.  416304. 
SB.  0. 

SS.  947363802. 

54.  5395X44320. 

55.  72618. 
Se.  $8694.24 

57.  $4101.25. 

58.  51408 ; 
$7454160. 

59.  277586; 
$49956.48. 

Art.  109. 

f.  $8505.92. 
S.  3605472. 

4.  3906168. 

5.  $19789.44. 

6.  84888.28. 

7.  16810320. 

8.  54798296. 

9.  $109804.80. 

10.  $9212. 

11.  $430.08. 
IS.  $19234.^. 

Art.  110. 

5.  $472. 

6.  $1824. 

7.  $840000. 

8.  600000. 

9.  12600000. 

10.  104000000. 

11.  136980871- 

800. 
It.  850310024- 

000. 
IS.  96000. 
128000. 
368800. 
U.  $400000. 

Art.  113. 

1.  $1617.80. 

g.  $50.19. 


S.  $829.56. 
^  $8023.75. 

5.  17920. 

6.  2878. 

7.  37200. 
^.  161218. 
9.  $7198.75. 

10.  $18801, 

Whole. 
$10988, 

Farm. 
$4617,Stock 

11.  $8282. 

IS.   $25  1068. 

iJ.  77050. 

14.  92500. 
iJ.  $1714.50. 
i6.  $48187.32. 

Art.  133. 

15.  1887; 
7808; 
2888. 

16.  47208f ; 
2764; 
181181f 

17.  48476 J; 
67297f; 
115458}. 

18.  $172.65. 
iP.  5801 J  lb. 
SO.  25841  days, 
f  i.  $820.50. 
SS.  71474^  mi. 
f^.  8219  men. 

54.  20116i  A. 

55,  68862  rd. 
ffi.  1592  bbl.; 

888t    *' 
;f7.  9875  bu. 
S8.  $10850. 
;?9.  98  orangee. 
SO.  91  yd. 
^2.  $266. 


iC 


« 


« 


t( 


1170A. 
^.  2248H ; 

2070H; 
1610H; 

1762ff 

Art.  138. 

9.  $9.58. 
10.  $14.89: 
ii.  $25.21. 
i;?.  854  times. 

15.  416 
i^.  672 

16.  1768 
26.  8300 

17.  1 

/P. 

692 

330 
SO.  1 

2541 
f  i.  $18 

55.  $97. 
£J.  $76. 

S4.  475  acres. 
f5.  87  horses; 
$110  left. 

56.  394. 
;f  7.  6482. 
S8.  7198. 
f».  31416. 
SO.  7071. 
;Ti.  8723. 
Jf .  610. 
SS. 

S4.  11 
^5.  4821. 
S6.  2086. 

^.  8646HH. 

58.  7500. 

59.  43785. 
4^.  4629. 
U.  846. 

Art.  139. 

s.  17a 

J.  286. 


H 


4.  4175. 

5.  487. 

7.  193m. 

8.  7667l{|. 
5.  4175. 

ia544«t. 
ii.  16^H|. 

Art.  140'< 

5.  2834jftV- 

^^.  MWlW. 
ii.  $48. 

IS.  30  lots. 

i;T.  84^. 

Art.  145 

i.  4920. 
f.  9  times. 
S.9     *« 
^  894960. 
S.  68a 

7.  $10.78. 

8.  16899. 

9.  $28.16. 
10.  8000  Ibu 
ii.  $7.60. 
IS.  42588. 
i.f.  718284. 
i4.  7  years. 
IS.  66663. 
i6.  60496. 
17.  7336. 
i*.  836776. 
f  (7.  76  cts. 
SI.  $107. 
f^.  $2138|. 
SS.  43  weekft 
54-  $d67. 

55.  $1806. 

56.  $80347. 
S8.  8838; 

1849. 
f9.  $730; 

$680. 
SO.  3006; 

178L 
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SL  110550. 

$119^. 
S2.  24  boxes. 
9S.  858  cords. 

$4  eoBt. 
94,  288. 

55.  2. 

56.  10. 
^7.  1476. 
$8.  489. 

Art.  165. 

f  .  2,  8.  5»,  7. 

3.  2«,  8,  5, 19. 

4.  3,  5.  1G3. 

5.  2,  7;  13^ 

6.  8«,  5. 1\ 

7.  ^,  8,  5,  7, 11. 
^.  3,  5,  7, 11. 
9,  2,  3',  183. 

10.  2\  3*,  5',  7. 
tl.  8*,  5,  7*. 
t2.  11,  31,  41. 
13.  2«,  5,  101. 
i^.  2'«,  3,  7. 
i5.  8^  6»,  7, 19. 
i6.  19,  23,  29. 

17.  2.5,7.11.13. 

18.  3»,  5,  7«,  13. 
i5.  2,5,7,11,41. 

Art.  170. 

f.  14. 

3.  32. 
^  5. 
5.  18. 

e.  144. 

7.  23. 

8.  42. 
P.  24. 

Art.  171. 

f .  4 
J.  7. 

4.  27. 

5.  2. 
^.  1. 
7.  13. 


^.  I8r 

9.  118. 
i(?.  17;  87. 
11.  124 ;  2. 
i;?.  12  ft. 
13,  8  ba. 
i4.  4329  bags. 
16.  5;  9;  11  hr. 
16.  8162  rails. 

Art.  177. 

2.  2856. 

^.  12a 

4*  450. 

5.  80080. 

6.  18860. 

7.  1680. 
^.  5280. 

Art.  178. 

S.  4896. 

^.  16800. 

4.  51282. 

5.  1560. 

6.  7200. 

7.  3060. 
^.  1680. 
9.  315. 

i(?.  240. 
11.  180  ft. 
i;?.  $60. 
/5.  884, 
14'  68. 
i5.  $4586. 
16.  720  bn. 

Art.  182. 

5.  13. 

4.  4. 

5.  14. 

6.  130. 

7.  83. 
5.  61. 

9.  14839. 
i^.  16. 
11.  9J. 

i^.  lA. 
25.  32. 


14^  408. 

i5. 

1?. 

itf. 

41f 

17. 

10  tons. 

18. 

98bbl. 

19. 

8}  tabs. 

go. 

$2.oa 

21. 

$.50. 

22. 

$.86. 

23, 

120  bu. 

24.  44  yd.,  Ist. 

22  yd..  24. 

25. 

$.77. 

26. 

144  bu. 

27. 

4  chests. 

28. 

48  days. 

Art.  200. 

13. 

f 

U- 

ff 

15. 

f 

16. 

u 

17. 

T%. 

18. 

A. 

19. 

1%. 

20. 

J. 

21. 

H- 

22. 

iih 

23. 

Hih 

24. 

tVt. 

Art.  211. 

3.  m±. 

5.  ^K 

7.  m^. 

8.  Mfl. 

i5.  HF  «Uiy8. 


i6.  iJSffJL, 

Art.  218t 

5.  17i}. 

6.  28|. 

7.  80^ 
^.  18f. 

9.  lOlS^f. 
m  50^. 
II.  OOJ. 

i5.  1029Hf. 
Art.  218. 

^.  H;  »f 

^.  H;  f*. 

HI 
^.  tt;H;it. 
^.  «;«;?*. 

168* 

-^''»  ttf  *»    Anr  J 
HI  I    AV» 


r 


Art.  221. 


▲  JTSWEBS. 


7. 
S. 
9, 

1^.  490i|. 
IS.  251 J^  yd. 

I4.9Ayd. 

76.  88^. 
J7.  lW}f. 

Art.  224. 

S.  /^. 

4- 

5. 

6. 

7.  56^. 

^.  164}{. 

».  «• 

15.  IVx. 
i^.  7ff. 

16.  16M. 
i7.  188i|. 
i*.  248yi,. 
id.  115^. 

Art.  226. 


i^.  168H. 

14.  a28}|. 
iJ  a66,v 

Art.  229. 


i.  88A.       tl 
gieater. 

J.  1821 


i.?.  2|. 
U.  20. 
i5.  126. 
16.  128J. 
i7.  255. 

i^.  5H. 

19.  72. 
^.  1191. 
22.  1533. 
^J.  1287. 
^4.  5386. 
25.  3949|. 
;?6.  15099. 
j?7.,12756,V 
£9.  1212. 
Ja  3624. 
SI.  7429. 
.J^.  3729. 
;W.  13272. 
SJ^  10200}. 
.^5.  23586. 

208993|. 

322. 

56.  $680. 

57.  $15t. 

58.  $1769^. 

40.  |7i;$22J; 
$60 ;  $112i 


Art.  232. 

s.  }. 
5.  f . 

i£?.  512. 
ii.  82. 
i^.  15Ba 
IS.  62*. 
i4.  527a 
15.  18f . 

i7!|»|. 

i^.  $21H- 
19.  $345. 

«^.  $12A. 
^i.  $63A. 
S2.  $1451. 
:?J.  $23i. 
H.  $11.65|. 
j?5.  $2293}. 
;?&.  $7196u 
S7,  $5734. 
i».  $47il. 
29.  $i|. 
^.  $28k 
5i.  $19*1*. 
S2.  $73A. 
^.  $110|f. 
SA.  424H. 

Art.  235. 

^.  A. 

6.    j^. 

7.  A. 
5.  K. 

10.  16tV». 
12.  5AV 

i5.  ISjVff. 

14.  17^. 
i5.  $A. 


iff.  5|f  . 
i7.  4.A. 
/&  $10^. 
19.  14^ 
fO.  $851. 
21.  39rf,. 

i;$.  176^  lln 


5.  117. 
J.  12d. 
^  205f. 

5.  406t{. 

6.  877}. 

7.  1486tJ. 
i?.  $147. 
9.  13^. 

11.  29f 
i;?.  67  A. 
i^.  $3i. 
IJ^  680118U 

17.  |. 

18.  }. 
id.  If. 
jSO.  8}. 
21.  1|. 

LsiJfi — 

;»5.  If. 
2o.  \x* 
27.  5||. 
f».  I7ff. 
29.  IJ. 
«?.  IHl. 
SI.  If. 

;j?.  1521iV> 
55.  63. 
SA.  8H. 
55.  $10450. 
se.  12^  tone 

55.  $2.1S|. 
40.  IJ. 
4i.  IVft. 
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4^.  nh 

4^'  il 
46.  6|  mo. 

4S.  2|j|. 

49.  If. 

50.  ISm. 

Art.  242. 

i.  f. 

^.  A- 
A  f 

^.  A. 
^.  j^. 

7.  A- 
^.  A- 
^.  A- 

10.  jf^ 

ii.  J. 

i^.  J. 
i^.  If. 

i^'  AV 
16.  i^. 

Art.  245. 


f .   84. 

^.  1677JJ. 

4.  3.U. 

5.  8043}. . 
e.  9072. 
7.  $4613. 

^.  $i058dA 

9,  7tV. 
m  $10946. 
ii.  $4 
12.  $.75. 


/^  $410H. 
iJ.  4|  tons. 

16.  146/t  miles. 

17.  3J. 

18.  Id^  dajB. 
29.  $192^}. 
SO.  $4A>^. 
j^i.  $5625. 
j^:?.  Inc'd  ^. 
;e5.  Dim'd  Jj. 
24.  ^%  ba. 

26.  $4. 
^7.  378  bbl. 
28.  $3329^ ; 
47  acres. 

29.  $ioa 

.?(?.  I4r^^  cords. 
^jT.  20  bbl. 

.?<?.  $1840. 
34.  1521  ft- 
^5.  \^\ ;  2|. 
^5.  $3224cottoD. 

$24l8siigar. 

$1488more8. 

$9672  total. 

38.  " 
39. 

40.  ni 

4i-  fH. 

43.  22A. 

-^.  AA- . 
4S.  i. 

Art.  267. 

i^.  .596. 

19.  .0625. 
^^.  .0012. 
21.   .000074. 
^i».  .0000105. 
^5.  .000099010. 
24.   .437549. 
;?5.  .3040012. 
26.  .600.00000- 

024. 


S6 

55( 
ff: 


27.  495705000.- 

0043075. 

28.  4735000.- 

00903624 

Art.  283. 

15.  $}. 

16.  $|. 

17.  $,V. 

19.  A. 

^i.  $i. 

;?^.  $f. 
23.  %\. 

24'  A 

^^-  tAW 
f7.  $15|. 

28.  $36f. 

;^d.  $9;. 

^^.  $27f . 

31.  24rV 

5;?.  84^. 

33.  woTy. 

5^  104^. 

Art.  285 

3.  $.75. 

4.  $.875. 

5.  .56. 
6\  .9375. 
/.  $.o. 
^.  $.495. 
P.  .024. 

10.   .8125. 
i2.  .83333  +  . 
7^.  .25925  +  . 

13.  .76785  +  . 

14.  .24666  +  . 

15.  .60625. 

16.  .05078  +  . 

17.  003125. 

18.  .005625. 
iP.  .7. 

20.  .032. 
^i.  $1,875. 
^^.  $.066. 
23.   101.75. 


f^  225^625. 
2S.   11.125. 
^e.  8.6625. 
^7.  $.934875. 
28.  $4,008. 
^9.  12.69. 

Art.  288. 

2.  1.708826. 

3.  599.007. 

4.  $206,874. 

5.  .058815. 

6.  51.180606. 

7.  $275,216. 

^.  150.0660325. 

9.  79.9992. 

i<?  111.283  A. 

11  $70  03. 

2;f.  1.5547 +  . 

2^.  $7062.15. 

14.  387.38  roda 

25.  $598480. 

Art.  290. 

2.  258  86319. 

3.  $538.06. 

4. 

5. 

^. 

7. 

8. 

9. 
10. 
11. 


i 


$36.6875. 

.876118. 

$161,085. 

1.99655. 

10.040174 

108.5. 

4.9999875 

$.25. 

12.  $.0625. 

13.  6,3045. 

14.  .238517  +  . 

15.  1.873125. 
$129.0625. 


16 

n 

18 
19. 
20. 
2L 

22. 
23. 


.85i* 


.57675. 
.09. 

2194.85  k. 
$6,458]^. 
$411.58. 
1 .6625, 

24.  4.1875 

25.  $95. 

26.  $47.07 
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Alt.  293. 

7. 

s. 

10. 

11. 
It. 

IS. 

15. 
16. 
11. 
IS. 

19. 
SO. 
91. 
t2. 

ts. 

25. 

te. 

f7. 
S8. 
29. 
SO. 
SI. 
St. 
SS. 
S4^ 
S5. 
S€. 


AS8WXB3. 


9.9Ks 


I96.00& 

572A 

820.7. 

«7«. 
20496. 

7.031^. 

15015. 

.00^4375. 

1252.6^75. 

$53.5. 

114.75. 

.0615. 

9155.^75. 

550.718ba.+ 

$44a25. 

$43S. 

|14d»1.925. 

$53,096^. 

%i2Si)0.7S. 

tll3.2a5+. 

9101.175. 

$242,937+. 

402.788076. 

4.437. 

1.69064 

7.03175. 


«c 


Art.  296. 

2.  22.66|. 
S.  450a 
4«  •2. 

5.  1.25. 

6.  36.4, 

7.  4602. 
S.  73.78; 

24.5766  +  ; 

5898.4; 

85.0730+. 


I 

\io.  l^ 

t     ».^+" 

17.   8};  6.6^; 
f        .075. 
i/i:  3131331; 
313.133{; 
3131^; 
313ia3|; 
3l3l33i. 
lis.  387.5; 
I        3a75; 
i        3:875 ; 
?        .3875. 
!  i^.  .64^. 

i5.  50000  tnoei 
f  16.  $8000. 
{ 17.  .4 

X*.  .16. 
'  19.  .1344 

i59.  .0175. 

;?i.  .00734 

22.  f  .72. 
^J.  .00001. 

24.  100000. 

f5.  121.875. 

f&.  .0033}  ;  10. 
\27.  23toii«. 

28.  l2ooat& 

29.  17  hoi8e& 
SO.  136  bbL 
Ji.  $65:406+. 
S2.  550  lb. 
5J.  $6.25. 
S4.  135  Ibi 
.3:5,  .831. 
56.  1554 
^7.  688. 
^.  2  07887+. 
59.  17440598+ . 
40.  $295. 

Art*  305. 

1.  .4375. 

:f.  .8;  .875;  .36; 

.8125 ;  .575 ; 

.068;  J85. 


4.  JSm42; 
7;  JSk;  Jd4; 
.476190; 
.17073. 

^.  .416;  .si; 

. .        . 

^590:  .36; 

7.  .12;  .125; 
2941176470. 


484375;  .6;  j 
28125 :  .088; 


Art.  34W. 

f    t 

*  »- 

7.  iWr- 

is.w- 
Art.  307. 

*•  ft »  mft  • 

4*  ««• 

7.  4f 


&sfc- 


4.  *i< 

s. 
8. 


I 

3 


Art.  aiii. 

^.  $157,373. 
S.  $3966l72SL 

4.  $44  ©I. 

5.  ^(fi06L30. 

6.  $65,875. 

7.  $438.73l 
&  $9.1873. 
9.  $40.176L 

10.  $17.7L 

11.  $32ol80+. 

12.  $183.15l 

13.  $212.73. 

14.  $85.93+. 

15.  $23.96+. 

Art.  3t«. 

2.  $6.66+. 
J.  $30.34+. 

4.  $630.70+. 

5.  $39.63. 

€.  $20,173+. 

Art.  320. 

/.  Br.  $812L7a. 
2.  Cr.  $21786i/ 
16. 

Art.  327. 

1.  $448.07. 

2.  $1489.46. 
J.  $1489.84 

4.  $6053.50. 

5.  $81.8a 
0.  $258.85. 
7.  Cr.  BaL, 

$169,675. 
^.  NotetoBaU 
$176461 


-a 


ANSWERS.. 


ew 


Art.  S2S. 

1,  $60. 
g.  $69.57. 

5.  $21,375. 
4.  $7.50. 

6.  $3228.84 

6.  $3.40. 

7.  $.50. 
^.  $1165. 

9.  $83,531}. 
JO.  $191.10. 
$4,685. 
122.50. 


IS. 

i4. 


L33i. 


.15. 

15.  $176,475. 

16.  $104.10. 

17.  23  bu. 

18.  $21,125. 

19.  134J  tons. 
go.  21557.47343. 
fl.  48  lb.  each. 
gg.  $1581,  gain. 
8S,  $450. 

g^.  $5.25. 
;?5.  $1.25  per  C. 
g6.  .15. 
;?7.  $460. 
g8.  $5.06  +  . 
f5.  $196.21  +  . 
m  11001b. 
SI.  80  bu. 
5j?.  1.69 +  . 

55.  $3.40+. 
S4.  138  bu. 

56.  $74  cost. 
$59,  selling 

price. 
S6.  $232.743g'n. 

Art.  425. 

g.  45515  gr. 
J^  105948  oz. 
4.  910  in. 
^.'  68245  min. 

6.  63964  ft. 

7,  2046  in. 

^.  222  eighths. 


P.  43695  sq.  ft. 

10.  224800  P. 

11.  8960  A. 
2;?.  29106  1. 

15.  9696  cu.  ft. 
U.  6216  pt. 
i5.  792  qt. 

16.  3  4800. 
i7.  1008  gi. 

18.  149181b. 

19.  5480  pwt. 
go.   S4785. 

^i.  525600  min. 
gg.  7948800  sec. 
;g5.  8784  hr. 
g4.  19325. 
i^5.  200  quires. 
g6.  864  doz. 
^7.  78360  d. 
g8.  2650  ct. 
g9.  8280  d. 
J(?.  $1045.50. 
SI.  980  rd. 
5^.  563  bbl. 
SS.  80  boxes. 
«?4.  $29.25. 

55.  13440  times. 

56.  1440  min. 

57.  2160  sheets. 
^<9.  $432. 

S9.  2419200. 

40.  11082240. 

41.  414.96  St.  mi 
4g.  86  of  each. 
4S.  876576  hr. 
44'  1485  vols. 

45.  256  pp. 

46.  3626  lb. 

47.  8344  lb. 

48.  29501b. 
45.  32620. 
5^.  6325  lb. 

51.  3l50lb.N.Y. 
5g.  7545  **     *' 
5,f.  461824    " 

54.  14001b. 

55.  1800  lb. 

56.  $136,262. 

57.  $124,005  +  . 


58. 
59. 


$48ad. 
$10.13|. 


Art. 

g.  15  w.  4  da.  9  hr.  40  min, 

S.  10  mi  8  ch.  20  1. 

4.  2031  lb.  9  oz.  10  pwt 

5.  50  mi. 

6.  1605  A. 

7.  1  sq.  mi. 

8.  126  cu.  ft.  840  cu.  in. 

9.  297  C.  26  cu.  ft. 

10.  1(5  hhd.  19  gal.  8  qt.  1  pt 

11.  846  bu. 

Ig.  264  bbl.  26  gal.  8  qt 

IS.  12965  gal. 

14^  Cong.  63,  O.  2,   5 10. 

15.  14  lb.  10  oz.  18  pwt.  22  gr. 

16.  26  T.  16  cwt.  70  lb. 

17.  25  cwt.  37  lb.  16  oz. 

18.  12  lb.  6  oz. 

19.  201  bu. 
go.  164  bbl. 
gl.  208  bu. 
gg.  31.72  quin. 
gS.  6  w.  1  da.  1  hr.  1  min.  1 
g4.  191  mo.  8  da.  11  hr.  40  mK 
g5.  ^T  83'  20". 

g6.  87  deg.  50  naut.  mi. 
g7.  886  gro.  1  doz.  4  pens. 
g8.  227f  doz 
g9.  261  sc. 

^.  22  Rm.  7  Qu.  10  sh. 
SI.  161  Bund.  8  Qu. 
Sg.  411  Cr.  2s. 
SS.  2088  fl. 

54.  80half-sov. 

55.  £44  2s.  2d.  2  f^. 

56.  450  fr. 

37.  46sov.  6s.  8.9+d- 

58.  200  marks. 

59.  $1689600. 

40.  4725  lb. 

41.  $32.56  N.  Y. 
4^.  T  3'. 

43.  456  da.  12  hr.  46  min 
44'  $l-87i. 
4B.  $48. 
4B.  $66.1ft. 


-MW 


AK8WEBB. 


Art.  A31. 

ft. 

Jpt 
.24s, 

6.  -^jj  oz. 

7.  I  sq.  rd. 

8.  .32  pt. 
a  1|  yd. 

W.  .33  ft. 
Ti.  |-  oz. 

?^.  f  yd. 
«.  f  1. 

Z4.  .252  min. 
IS.  ^jfg  sq.  rd. 

Art.  4t?4|. 

f.  10s.  lOd. 

^.   5  4  3  1  iM  gr.  16 

4.  86  id.  5  ft.  6  in. 

5.  9  oz, 

e.  3  ft.  9  ji-. 

7.  8.8  oz. 

8.  17  da.  8^  hr. 

9.  lis,  l.'i^. 

ia  86  P.  4  sq.  yd. 
5  pq.  ft.  127^ 

sq.  in. 
11.  6|  oz.  Avoir, 
i^.  14  cu.  ft.   691^ 

cu.  in. 
IS.  S**  48'  7.2". 
t4.  f35  ni36. 

15.  18cwt.961b.14oz. 

16.  65  gal.  1  pt. 

17.  16  sq.  yd.  7  sq.  ft. 

36  sq.  in. 

18.  58  3l3lgr.7A 

19.  6  gro.  lOf  doz. 
eo.  2  mi.  101  rd.  6  ft. 

6Jin. 
fl.  8  gal.  3  qt.  1  pt. 

2gi. 
i^S.  2pk.  2qt.  Ipt. 
es.  212  rd. 

54.  4  T.  6  cwt  561  lb. 

55.  1  A.  60  P. 

06.  2  Cd.  89.6  cu.  ft. 
^.  67  rd.  9  ft.  lot  ia. 


t8.  6  Qa.  6  sHeets. 
i9.  $54.16|. 

Art.  435. 

f .  A  gal. 

4.  .01  bu. 

5.  .0001  lb. 

6.  .0004  ton. 
.018  ton. 

7.  ^  cord. 

8.  .00045  oz. 

^'  T|W  ton- 
-?^-  dhr  da. ;  .005  da. 
11.  .02  rd. 
1^.  it  pt.  less. 

Art.  437. 

0.  i  bbl. 
5.  .4375  Cd. 
4.  .22+  hhd. 

^.  m  lb. 

e.  i. 

7.  .092. 

8.  5.7. 

P.  .005489  Tp. 
10.  .3. 

X?.'  ^1  lea. 
13.  A. 

i4.  .001625. 
IS.  .09. 

^^.  H- 
i7.  £«. 

Art.  438. 

i.  44352  steps. 
;?.  18  h.  45  min. 
S.  $53.1665126. 
4-  $199.25. 
S.  $111.94. 
5.  £60. 

7.  $1 28.23k 

8.  $34,574. 
P.  708  A  bu.,  m. 

657J  bu..  La. 
eSHi  bu.,  N.  Y. 


10.  6714f  bii.,  Cfc. 
53331  bu.,  N.  J. 

11.  $332,679. 
1^.  15  carats. 
13.  424.98775  A. 
U.  $90. 

15.  $13457.46+. 

16.  $3,526. 

17.  $87,815. 

18.  $2.54+. 

19.  |. 

;?a  $138.95. 
:9i.  8125  bu. 
^^.  720  centals. 
IBS.  6  bbl.  162  Hk 
^4.  $21,988+. 
^S.  HI*. 
;?(?.  3.(fe. 
;?7.  48n  Rm. 
i?^.  807,?.^  Rm. 

Art.  440. 

5.  22  yd.  2  ft.  10  in. 
-^  19  Cd.  3  cd.  ft. 
13  cu.  ft. 

5.  2  hhd.   17  gaL 

2  qt.  3  gi. 
e.  15  h.  28  min. 

7.  60  gal.  1  qt 

8.  22  cwt.    84  lb. 

14f  02. 

9.  10  Pch.  9H  cu.  ft 

10.  lb  11  3  2  32  gr.6 

11.  $133.24. 
1^.  $61.60. 

13.  31  yr.  11  mo.  3  d* 

Art.  441. 

3.  25  Cd.  6  cd.  ft. 

4  cu.  ft. 

4.  239  rd.  11  ft. 

A.  8  cwt.  41  lb.  10  oz 

6.  10s.  7id. 

7.  61b.  3oz.  lOpwt. 
^.  1  w.  6  da.  6  hr. 

17  min.  16.8  seo 
9.  29  gal.  1  qt.  1  gi. 
10.  1  mi  198.7  Id. 


AJSrs:vrEB8. 
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11.  6|  doz. 

12.  53  3  5  3  3. 

13.  20  h.  24  min. 
i4.  «5.44  P. 

15.  8  gal.  3  qt. 

16.  $7300.71+. 

17.  18  cwt.  88  lb. 

18.  30  Cd.   5  cd.  f  t 

14  cu.  ft. 

Art.  442. 

JP.  7  jnr.  9  mo.  1  da. 

5.  8yp.  11  mo.  28  da. 
J^.  2  jr.  6  mo.  24  da. 

6.  258  da. 

6.  1  yr.  10  mo.  12  da. 
6h. 

8.  204  diL 

9.  157  da.  21  h. 

to.  2  yr.  5  mo.  8  da. 

9  h.  22  min. 
11.  2  vr.  8mo.  10  da. 

4  hr.    14   min. 

59  sec. 


Art. 

S.  26  ba.  1  pk.  6  qt 
^.  39  Cd.  3  cd.  ft. 

4.  13  hhd.   42  gaL 

3qt. 

5.  2715  bu. 

6.  Cong.  25  0. 6  5 11 

3  5  iq.  36. 

7.  £120  18b.  6d. 

^.  189  A.  40  P.  16 
sq.  yd.  6  sq.  ft. 

to.  89  T.  11  cwt.  1  qr. 
19  lb.  14  oz. 

tl.  557  yd.  2  ft.  lU  in. 

tS.  13  T.  3  cwt.  67.85 
lb. 

tS.  $196,796. 

U.  $125.25. 

Art.  444. 

Jf.  61  A.  81  P.  8  sq.  ft. 

8.  £7  Is.  lid. 
£5  Is.  4|d. 
£4  8&8Sd. 


4.  Zi  bo.  1  pk.  5  qt 
Ipt 
28biu  lpk.l.9pt 
23  bu.  2  pk.  2  qt 

6.  12  yd-  5||  in, 
6  yd.  2|t  in- 

6.  2  Cd.  5  cd.  a  13} 

cu.  ft. 

7.  17160  pails. 

8.  1  sq.  mi.  42  A.  112 

P.  26  sq.  yd.  8 
sq.  ft 

9.  337  yd.  1  ft.  7}  in. 

10.  70  times. 

11.  243  boxes. 
13.  9  cwt  42  lb. 

i^  165  A.  25  P.  24.4 
sq.  yd,,  nearly. 

Art.  448. 

2.  107°  19'  48|". 

3.  122*'  26'  45^  W. 

4.  IV  12'  15"  W. 

5.  90tbW.;  90th  E.; 

180tbE. 

Art.  450. 

S.  50  min.  21|  sec. 
J.  1  h.   17  min.  24 

sec.  A.M.,ornext 

day. 
^  6  hr.  57  min.  49 

sec. 

5.  5  b.  59  min.  51 

sec. 

6.  1  hr.  3  min.  58  sec. 

7.  1  h.  13  min.  32} 

sec. 

8.  51  min.  18  see. 

9.  1  hr.  40  min.  8  sec. 

10.  6  hr.  28  min.  27 

11.  1  h.'  33  min.  27 

sec. 

12.  5  hr.  6  min.  15^ 

sec.  A.M.  atCinn. 
4  hr.  58  min.  48 
sec.  A.M.  at  Chi 


4  h.  48  xnin.  18 
sec.  A.M.  at  (St. 
Louis. 

13.  12  h.  7  min.  41 

sec.,  at  night,  B. 

4  h.  58  min.  46^ 
sec  P.M.,  St.  P. 

2  h.  58  min.  6  soc 
P.M.,  Aflt.  Or. 

14.  5  h.  46  min.,  latei 

Home 

5  h.  5  min.  82  sec, 
later,  Paris. 

15.  10  h.  58  min.  87 

8^*)  gsiinB. 

Art.  454. 

1.  52  ft  9'. 

2.  819  ft  4'  8". 

3.  28  ft.  10'  9 ". 

Art.  456. 

;?.  68  ft. 

3.  55  ft.  10'  8"  2'" 

8"". 

4.  240  ft.  9'  4". 

5.  50  ft  9'  10"  6'". 

Art.  465. 

1.  68  sq.  yd. 

5.  7i  ft.  wide. 

3.  61  ft  lonff. 

4.  152  sq.  yd.  1  sq.ft. 

6.  348  sq.  yd.  4  sq.ft 

6.  379J  sq.  rd. 

7.  82  sq.  ch.  2  P. 

8.  427}  sq.  ft. 

9.  7  aq.  rd.  1  sq.  yd, 

6  sq.  ft  88  sq.  in. 

10.  18  ft  3  in.  width. 

11.  7  ch.  25  1.  length. 

12.  18  yd.  2  ft 

13.  58A  sq.  yd. 
1^.  48.  planks. 

15.  44  yd. 

16.  260  yd. 

17.  88|  yd. 

18.  81t  yd. 
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IB.  seaM-i-. 

JS&.  $106.48. 
tl.  $81.87. 
gg.  $146  40. 
tS,  $60.95. 
gJ^.  1080  tiles. 

55.  $608.40. 
26.  $65,475. 

;?7.  21.29H  aqoarea 
28,  $139.57. 
:?9.  $198. 
SO.  $27,878. 
5i.  840  8od& 
J?.  28|7d. 
^.  13f  ioIUl 
5^  $71.6b. 

56.  $18,526+. 

56.  11816  shingles. 

57.  ^.55. 

^.  $447,969  +  . 

Art.  467. 

i.  90A, 

f  .  82  id.  wide. 

3.  190}  fanns. 

4.  .625  A. 

6.  264  id. 

.  6.  $7594.80  +  . 

7.  4*. 


5id. 

9.  $220  less. 

/&.  $4000  gain. 

Art.  468. 

i.  80  A. ;  4  Sec 
f  .  5760  laUs  ; 

$280.40. 
5.  $840  gain. 
^.  240  A. ;  4-  Sec. 

5.  120  A.  left ; 
$27.20  gain. 

6.  420  A.  left ; 
$685  gain. 

Art.  474. 

i.  96  CO.  ft. 

5.  108  CO.  ft. 

A  fl*ft 
4-  221  cvL  ft. 
6.  208  en.  yd. 


tf.  3  CO.  jd.  26  en.  ft. 

297  ctL  in. 

7.  7  cu-  yd.  11  cu.  ft. 

200  cu.  in. 

8.  5  CO.  jd.  25  CO.  ft. 

9.  l|in.,  height. 

10.  8  in.,  height. 

11.  9  ft.  2  in.,  length. 

12.  4840  en.  ft. 
IS.  12A  Cd. 
i4.  8  ft. 

15.  $13,182+. 

16.  $166.60. 

17.  8  ft. 

18.  80  cans. 

19.  $410,156+. 

20.  24  ft. 

Art.  477. 

2.  31278A  bricks. 
S.  60  Pch- 

4.  49^Pch. 

5.  62006+  bricks. 

6.  $1607.82+. 

7.  $471.66}. 

8.  667A. 

9.  $3276. 
it?.  $428.5a 
11.  2142 ; 

$833.20. 


5. 

7. 

9. 
11. 
19. 


Art.  481. 

15.  $6.14+ 
IS.  $1,064. 
$420.  i5.  18^  ft 
$15.75.  i6.  62}  ft. 
6  ft.     17.  $9.9a 
16  in.    18.  $9,425. 
315boaidft.; 
26J  cu.  ft. 

20.  $159,365. 

21.  $90. 

22.  396  posts ; 
11880  ft.  lumber. 
$274,824,  cost 

Art.  485. 

1.  96  bn. 
.  2.  leO  ca.  fi, 
I  S.  \«B|\wiL 


5.  15  ft. 

6.  9}  ft. 

7.  3  ft. 

^.  108}  bn. 
9.  192  bn.  Ottts ; 
153}  bo.  potaioes 

10.  57}  bn.  apples ; 
72  bo.  barley. 

11.  $1920. 

12.  $173.25. 
IS.  $205,056. 

14.  $259^)72. 

15.  d9A  bbL 

16.  6974  tons. 

17.  $861.13+. 

18.  8|tons. 

19.  $27. 

20.  270  tonsw 
$1485. 

21.  $14.75. 

Art.  490. 

;^.  Um  gal. 
5.  6  bbl. 

4.  4044  en.  fL 

5.  54f  hhd. 

6.  1968}  lb. 

7.  3500}}  gal. 
^.  5  ft.  7}  in. 

9.  7163.1  en.  in- 
10.  7.4805+  gal 

12.  604.8  cu.  in. 
2;?.  $43.09+  gida. 

14.  41}  gal. 

15.  537X  bn. 
iff.  23625  lb.       • 

17.  $22,797+. 

18.  8141  cu.  ft 
2352^  gal. 

19.  469.39+  lin.Qal 

Art.  493. 

5.  11  lb.  8  OB.  7  pwi 

7ct. 
4.  isfi).  12  + 

6.  $7546875. 
ff.  874  oz. 

^  7.  $57,986+. 


ANSWERS. 
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Art.  512. 


IS, 
3. 

,  243Jlb. 
$6321.. 

4' 

£263  28.  6d. 

S, 

2912  ba. 

6. 

1175. 

7. 

$205.49. 

8. 

14.076  rd. 

9, 

$6014.40. 

to. 

$3180.01. 

11. 

2  mi.  277  id. 

5ift. 

12. 

8861ft. 
21*  W 

13. 

U.  487  J  lb. 

15. 

123  men. 

16. 
17. 

^oS^hhd. 

18. 

264|  lb. 
$9896.25. 

19. 

eo. 

$677.83iRT. 

Savings, 

$922,661. 
.52 ;  $45760. 

21. 

22. 

$3902.40. 

Art.  515. 

2. 

25%. 

S. 

26%. 

4.  108?&. 

6. 

5%. 

6. 

14f%. 

7. 

5%. 

8. 

54%. 

9. 

62J%. 

10. 

?3A%. 

11. 

12i%. 

12. 

Ufc. 

13. 

75%. 

U.  8%. 

16. 

37i%. 

16. 

6%. 

112J%. 

20%. 

17. 

18. 

19. 

121%. 

20. 

50%. 

21. 

65^. 

Art.  51S. 

2.  $360. 

3.  $750. 

4.  91.2  A. 

5.  528  lb. 

6.  690. 

7.  5800. 

8.  ,6. 

9.  100. 

10.  $750. 

11.  $5450. 
le.  600  bu. 

13.  10080  bbl. 

14.  8000  bu. 

15.  4500  bu. 

16.  $3000. 

17.  $78133.38|. 

18.  ^922.25. 

Art.  520. 

2.  2500. 

3.  $6000. 

5.  $1250. 

6.  $7400. 

7.  $8892.86. 
^.  36000. 

9.  $2275. 

i^.  900  bu. 

11.  800. 

i^.  825  A. 

13.  $2480. 

i4.  $875.40. 

15.  $81  pr.  A. 

id.  $45  pr.  bale. 

17.  $4398.55. 

18.  $8750. 

19.  $3400,l8t7r. 
$8570. 2d  yr. 

20.  $208.88i. 

Art.  530. 

2.  $849. 

3.  $842.40. 

4.  $686,875. 

5.  $204.86. 

6.  $258.75. 

7.  $1487.60. 


8.  $806.67. 

9.  $144.32. 
m  $11016. 
11.  $800. 

Art.  531. 

^.  $208.1!^. 

4.  {rll.8U. 

5.  $.17. 

6.  $6.22}. 

7.  $4,375; 
$2.80; 

o.    $.00  J  i 

$1.06^. 
5.  $.ll|perlb. 

Art.  532. 

3.  18f  %  gain. 

4.  12i%  I088. 

5.  20%. 

6.  28%. 

7.  14^%. 

8.  24%. 
P.  66|%. 

m  28%. 

11.  50%. 
i;?.  871%. 
13.  60%. 

Art.  533. 

^.  $9375. 

4.  $8.80. 

5.  $1.50. 

6.  $14.14. 

7.  16666.66|. 
^.  A,  $16000 ; 

B,  $10000. 

Art.  534. 

2.  6.86. 

3.  .75. 

4.  $491. 
J.  $.20. 

6.  $244,094 

7.  $188,831. 

8.  $586661. 

9.  $6553.60.     I 


Art.  535. 

2.  $1.47. 
$150. 


3. 

4.  ^ 

5.  $96. 


$1.06* 


a* 


Art.  547. 

2.  $378,125. 

3.  $82.11. 

4.  $879.40. 

5.  $285.19. 

6.  $20.18. 

7.  $584,171. 
o.  <|^<fO.VMi. 

Art.  548 

2.  ^%. 
3. 5%. 

4'  11%. 
J.  2f%. 

6.  5%. 

7.  61%. 

Art.  549 

2.  $2784 
^.  $3500. 
4^  $9600. 
J.  $9000. 
6.  $960. 4a 

Art.  550 

;?.  $8750. 

3.  $588.38k 

4.  $25872. 

Art.  551, 

2.  $4696  65. 

3.  $8182.50. 

4.  $1500.      • 

5.  $10648. 

6.  $6400.76 

Inv.; 

$820.04 

Com. 


a 

M 


5J0 
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7.  81000  lb. 

8.  $10623.44. 

9.  $44231.71  Inv. ; 
$1105.79  Com. 

to,  1640  yd. 

Art.  553. 

i.  48  bu. 

e.  $1700,  Istyi.; 
$1786,  2d  yr. 

^.  24Afr. 

4,  $67  50  gain ; 
12^  gain. 

6.  $3640. 

6.  $40842  cost. 
$6807  gain. 

7.  $30000. 

5.  40S%. 
9.  $468.75. 

i(?.  Loses  25%. 
11.  26f  %  nearly. 

if.  5^.* 

IS,  14948.125. 
U.  $2964  whole  gain; 
21}  av.  gain  %. 

15.  Pnnts  @  $.16  ; 
Ca8Bim.@$4.06}; 
Ticking  @  $.26 ; 
Shawls  @  $9.20 ; 
Thread  @  $.875 ; 
Bnttons  @  $1  26  ; 
Amt.  (Ob  $729.96. 

16.  $705.12. 

17.  $155.09. 

18.  61788.6  lb. + 

19.  $.60. 
eo.  $10582 ; 

$182  Com. 
SI,  5f%. 

^f.  $8,876;  ]o8B4|%-f. 
es.  $8049.20  whole 
gain; 
,  60%  gain  -f . 

Art.  567. 

f.  $101.26  int. ; 
$651.26  amt.; 
#22  int.;  $471  amt 


8. 


4- 


6. 


6. 


7. 
8. 

9. 

10. 
11. 
12. 


S. 

4' 

5. 

6, 

7. 

8. 

9. 
10. 
11. 
IS. 


9. 
S. 

4. 
6. 
6. 
7. 


$71.82  int.; 
$818.32  amt ; 
$16.47  int. ; 
$263.47  amt. 
$208.33  int. ; 
$708.33  amt ; 
$22.92  int ; 
$522.92  amt. 
$3.46  int  at  6%. 
$4.03  int  at  7%; 
$4.82  int  at  7i%; 
$116,70  at  6%; 
$186.12  int  at  8%; 
$206.26  int  at  9%. 
$196.41  int  At  6}%; 
$235.70int.at7i%. 
$58.97  int  at  10%; 
$73.71  intatl2i% 
$886.40  amt 
$71.37  amt 
$1176.60  amt 
$442.60. 


Art.  569. 

$12.58  int  at  6% ; 
$8.39  at  4%. 
$92.53(^6%; 
$148.04  @  8%. 
$269.47  @  7%; 
$288.72  @  7f 
$61.12  int 
$292.50  int 
$1204.12  amt 
$276.52  amt 
$41.27  Int 
$421.99  amt 
$85.72  Int 
$13227.50. 


Art.  573. 

$22.70  Int 

$3.84 

$38.84. 

$242.94 

$818. 

$269.84 


S. 
3, 

4' 

5. 
6. 


1. 

2. 
3. 

4- 
6. 


$120. 

$.04. 

$10.68. 

$82.86, 

$10.96. 

Art.  57Cc 

$68.98. 
$8.40. 
$67.67. 
$169,746. 
J67.09. 

L.i: 


7. 

8. 

9. 
10. 
11. 
IS. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
SO. 
SI. 
SS. 
S3. 


S. 
3. 

4. 
6. 


S. 
3. 

4. 
6. 
6. 


{3647.61 
116.20. 
$1066.8a 
$2010.42. 
$142.46 +« 
$1886.17. 
$181.40. 
$888. 
$8.98. 
$263.88. 
$828.07. 
$1986.60. 
$8926.17. 
$1120.69. 
$76.67. 
$1981.40  loon 

Art.  677. 

$660,  $792. 
$6986.09. 

{606908. 
516.71. 
$669.12. 
$8846a 
$10000. 

Art.  579 

tiooa 
1408.08. 
;1500. 
$9.26. 
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Art.  581. 

S.  7%. 

5.  6%. 

6.  2  %  a  month. 

8.  25%;  161%; 
12i%;  10^. 
P.  100%;  40%; 
28^%;  I6f%; 
10%. 
W.  74%. 

2i.  Tlie  2d  is  1H% 
better. 

Art.  583. 

f  .  7  mo.  10  da, 
S.  6  yr.  8  mo. 

4.  7  mo.  6  da. 

5.  3  yr.  4  mo.  24  da. 

6.  83J;20;  16| ; 
13{ ;  10  yr. 

7.  50;  40;28f; 
25 ;  16  yr. 

8.  12i ;  6i ;  25  yr. 

Art.  580. 

;?.  |42a76. 

5.  (180.15. 
4.  $1176.14. 

6.  1100.32. 

6,  $41.99+. 

7.  $1495.77. 

8.   $0u.oo. 

10.  $1525.64. 

11.  $1540.79. 

12.  $987.23. 

13.  *  1934.84. 

14.  $18142.81. 

Art.  589. 

g.  $464.10. 


S.  $7308. 

4.  $11.80. 

5.  $1161.04 

6.  $1047.53. 


Art.  597. 

S.  $659.01 

4.  $30.14. 
5   $162.25. 

Art.  598. 

f.  $312.47. 
.?.  $355.16. 

Art.  603. 

f.  $281.83. 

3.  $102.90. 

4-  $1137.61.      s 

5.  $43.65  in  favor  of 

dis. 

6.  $931.20. 

7.  $888.26. 

8.  45Mf%. 

9.  $931.83. 

10,  $.05  per  bbL  more 

profibable  to  buy 
at  $8.75  on  6  mo. 

11.  $3677.75. 

Art.  615. 

e.  $6.27  Bk.  dis. 
$591.23  proceeds. 

3.  $1614.48. 

4.  $10839.83. 

5.  Mat.  Oct.  30  ; 

81  days  term  of 
dis.; 
$940.38  proceeds. 

6.  Mat.  April  8 ; 

46  days  term  of 
dis. ; 
$917.37  proceeda 

7.  Mat.  Aug.  2  • 

79  days  term  of 
dis.; 
$1295.82  proceeds. 

8.  Mat.  Dec.  15 ; 

30  da.  term  of  dis. 
$1281.77  proceeds. 

Art.  617. 

£.  $1434.20. 
3.  $719  61. 


ti 


It 


4.  $1951X)3. 

5.  $2291.44. 

6.  $321.46. 

7.  $659.88. 

8.  $368.25. 

Art.  619. 

g.  $188.43  bal.  Juljf 
1st. 

3.  $4.90. 

4.  $369.86. 

5.  $327  927. 

Art.  648. 

g.  $34256.25. 
3,  $16856.25. 
4>  $15843.75. 

Art.  649. 

g.  250  shares. 
3.  220      •• 

5.  220 

6.  480 

7.  200   " 

Art.  650. 

e.   $25500. 

3.  $21100. 

4.  $6930. 

Art.  661. 

5.  8f  %. 

^.8%  bonds  at  lia 
iife  better. 

4.  6%  bonds  at  84 
i^%  better. 

5.  9H%. 

6.  6|f  %. 

7.  3tt%. 

Arts  652. 

£.  62f 
3.  33i%. 
4'  71f 

5.  $40. 

6.  75;  66{. 
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Art.  653. 

£.  $5466.28. 

8.  1268.20. 

4,  $262.66  better  to 

pay  in  curreucy. 

Art.  654. 

?.  $4000 ;  $4035.87 ; 
$4109.59. 

3,  $74000. 
4-  $1755800. 

6.  Dim.  $26.25. 

6,  $113  per  anBum. 

7.  Stock    invest,    is 

$50    better,     or 
h%  yearly. 

5.  $21384  in  N.  Y.  S. 

O's* 

$42768  U.  S.  5'8 
of  81. 

9.  $792. 

Art.  664. 

f.  $42.75. 

5.  $24.06. 

4,  $187.50. 

6.  $156.25. 

Art.  665. 

^.  1}%. 

Art.  666. 

5,  $13600. 
^.  $8960. 

6,  $2222077. 
€,  $49147.91. 

7,  $24500. 

S,  $24766  58. 
9,  $9.90. 

Art.  675. 

i.  $576 ;  $174. 
f,  $250.17;  $115.58. 


S.  $204.28;  $56.72. 

4.  $1.62.\  7.  $20,126. 

5.  $5.45.   ^.  $191.03. 

6'.  5tV%+. 
P.  $4.80. 
10.  A.&C.'B$1.62bet 

Art.  685. 

^.  $11350. 
S.  $19072.16. 

4.  $401920. 
7.  $25.0D. 

5,  $87.38. 
P.  $112.50. 

10,  $226.50. 

ii.  .0228  tax  rate. 
$214.65. 
$41095. 

13,  $224.37. 

14.  $178.13. 
i5.  $420000. 

Art.  700* 

S.  $1566.15. 

4.  $4764.84. 

5.  $5153.24. 
e.  $6388  80. 
7.  $5632.20. 

Art.  701. 

;?.  $787.46. 
3   $720. 
^.  $31645. 

5.  451  shares. 

6.  97^%. 

7.  $20108.35. 

Art.  706. 

;^.  $2303  25. 

3.  $3317.63. 

5.  $134.78. 

6.  $352.67. 
^.  $421.09. 
9.  $566.50. 

11.  $801.94. 
if.  $4621.16. 

13.  $5243.80. 

14,  $8500.40. 


Art.  707. 

g.  £1543  48.  2d. 

4.  2318.84  marks. 

5.  1664.13  marks. 

7.  31888.83  franca 

8.  12918.75  franca 

Ai-t.  711. 

S.  $179.21. 

5.  5.31  franca 

6.  $4,987. 

7.  £1055  12a  4d. ; 
£21  9s.  9.7d. 

8.  $32.78  ind.  ex. 

9.  696.874  guild.loflB. 
10.  $12617.08. 

Art.  726. 

g.  $437.50. 

3.  $1706.25. 

4.  $1848.75. 

5.  $1234.38. 

6.  $63.18. 

7.  $§»775. 

^!  $287628 duty. 
$6815.75   oos^   la 
currency. 
9.  $1755.89. 
10.  $987.08. 

Art.  733. 

B.  8  mo.  25  da 

5.  6  mo.  26  da.  time 

of  Cr. : 
June  27, 77  Eq.  time. 

4.  May  5,  1875. 

5.  5  yr.  20  da.  from 
date  of  last  paym't. 

7.  Nov.  26,  Eq.  time. 

8.  73  da.  term  of  Cr.! 
Feb  26,  Eq,  tim«. 

9.  Mar.  7,  Eq.  time^ 
$1178.01  caah 

value. 

Art.  734. 

e.  Aug.    19,     1876. 

Eq.  time. 
3.  June  7, 1876. 
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4.  Jane  27. 1874 ; 
Dis.  |149.2d. 

5.  Apr.  28, 1874 

6.  $3337.65.  ' 

7.  May  30, 18731 

Art.  737. 

f.  Dec.  13,  Eq.  time. 
S.  Dec.  19. 

4.  Jan.  34, 1879. 

Art.  738. 

f .  Mav  18 ; 
$1*38.17  due. 

5.  Dec.  5,  1875. 

4,  $206959. 

6.  Oct.  27 ; 
$2102.58. 

6.  $1272.33. 

Art.  739. 

£,  $2331.65  Sales; 
$762.83  Charges ; 
$1568.83  Net  pro- 
ceeds; 
Bal.  due,  Dec  27. 

5.  $3966.25  Sales : 
$412.98  Charges ; 
$3553.27  Net  pro- 

ceeds; 

Eq.  time  ^r.  14, 
1875. 

Art.  767. 

g,  60  bu. 
S.  $100. 

4.  $4.05. 

5.  44Jbbl. 

Art.  770. 

5,  9  horses. 
4.  100  yd. 

6.  16  men. 

6.  96  sheep. 

7.  $5355. 

8.  7  h.  13^  min. 

9.  355bu. 


10.  112iml. 

11.  69|  da. 

12.  $7320. 
IS.  9  yd. 

14-  $ia. 

15.  46  A.  134  P. 

16.  $63. 

17.  $10958.90. 

18.  $3.25. 

19.  $89.60. 
eo.  $120. 

£1,  2  JT,  6  mo. 

Art.  772. 

£.  43^  tons. 

5.  5\  weeks. 
4.  482  mi. 

6.  15  da. 

Art.  774. 

e.  $498.08. 

4.  1120  bu. 

5.  $6423.57. 

7.  220|  Cd. 

8.  $52.79. 

9.  9  men. 

10.  546  bbl. 

11.  2080  lb. 
IS,  $100. 

IS.  266605^  brick. 

14,  $236.25. 

15.  694|  yd. 
ifi.  $1728. 
17,  5  da. 
W.  150  yd. 

19,  3  yr.  4  mo.  24  da. 

eo.  $11.66}. 

£1.  9  men. 

3£,  8.116  ft. 

2S.  $48. 

f^.  $53.08. 

$5.  1.6  mo. -H. 

Art.  782. 

5.  A's  share  $330. 
B's  "  $216. 
Cs      "     $184. 


4,  A,  $808.45. 

B,  $337.17. 

C,  $404.61. 

D,  $682.77. 

5.  A,  $1710. 
B.  «;870.20. 

6,  A,  $6000. 

B,  $8402.25. 

C,  $5055.75. 

D,  $3042. 

7,  $5785.20,  the  first; 
$5142.40,    the 

second. 

8.  $3516.80  A's  gain; 
$5861.33J  B's  •' 
$8205.861  C's  " 

9.  $269559.55    Re- 

sources ; 

$26434.55    Lia- 
bilities ; 

$243125  Stock ; 

$125000    Origi- 
nal capital ; 

$118125  net  gain; 

$56700    Ames' 
share; 

$37800  Lyon's 
share ; 

$23625  Clark's 
share. 

Art.  783. 

e.  $2400  Barr ; 
$2666.66}  Banks* 
$2983.331  Butts. 

S,  $388,704+  A.; 
$349,169+  B.; 

$112,122  a 

4.  $1344.164  A.; 
$2027.836  B. 

5.  $5700  A.; 
$3760  B.; 
$1340  0. 

6.  $1688.434 

Crane ; 
$3868.863 

Childs; 
$2012.703  Coe. 


^ 
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Art.  787. 

f.  $.32. 

3.  |. 30  per  bushel. 

4.  $6  gain. 
6.  $6.16. 

Art.  788. 

S  21b.  of  first; 

2  lb.  of  second  ; 
31b.  of  third, 

4.  lat$4; 
5  at  $5 ; 

3  at  $6 ; 
lat$8. 

6.  3  bbl.  at  $5^  ; 
3  bbl.  at  $6  ; 

2  bbl.  at  $7J. 

6.  8  gal.  at  $1.20 ; 

3  gal.  at  $1.80; 
15  gal.  at  $2.30 ; 
8  gal.  water. 

Art.  789. 

;?.  10  cows  at  $32 ; 
10  cows  at  $36  ; 
60  cows  at  $48. 

5.  101b.  at  $.80; 
101b.  at  $1.20; 
701b.  at  $1.80. 

4.  12  yd.  at  $3^ ; 
IQ  yd.  at  $1}. 

6.  150  acres. 

Art.  790. 

g,  80  men,  5  women, 

20  boys. 

5.  83^  gal.  water. 

4,  16,  24,  4,  and  12 
da.  respectively. 

Art.  792. 

/.  72  and  48. 
;?.  D's  age  16 ; 

E's  age  24 ; 

F's  age  84. 

3,  15  bu. 

4,  18  da. 

5,  8f  da. 


S. 

7. 


S. 
10, 


11. 

13, 

U> 
15. 
16, 

17, 
18. 
19, 


20, 
21, 

22. 


Starch  $2  a  box ; 
Soap  $3. 
8|  da. ; 

First  in  261  da.; 
Second  in  40  da. ; 
Third  in  20  da.; 
$180  share  of  1st ; 
$120  share  of  2d: 
$240  share  of  3d. 
14  bbl.  at  $10 ; 
6  bbl.  at  $7. 
16  min.  21^  sec. 

past  3  o'clock. 
Wheat  $1.33i  per 

bu.; 

Oats  $.50  per  bu. 
8  da. 
$347.71. 
50  bu. 


24, 
25, 

26, 
27. 


4 

IT- 


27%  nearly. 
$7384A  younger ; 
$1107611  elder. 
146|  ft. 
$800. 

$960  first ; 
$720  second : 
$840  third. 
$1570.31. 
506  1b. 
Oct.  26. 1875. 
$37489.998; 
$33345; 
$27359.999; 
$25106.82. 
$1.60. 
42  geese ; 
58  turkeys. 
$5700.    , 
$282.24  Sim.  Int. ; 
$2202.24  Amt.; 
$295.56  Com.  Int.; 
$2215.56  **  Amt.; 
$1673.93+  Pres- 
ent  Worth ; 
$246.07  True  Dis.; 
$283.20  Bk.  EMs. ; 
$1636.80  Proc'ds ; 
$2252.199  Face. 


28. 


29, 
SO, 
31, 


32, 

33. 

34, 
35. 

36, 

37, 
38. 

2. 

3. 

4' 

6. 

7. 

8, 

9, 
10, 
11. 
12. 
13, 

U- 
15. 
16. 
17, 
18. 
19. 
20. 
21. 
22. 


$815.79. 
$473.69. 
$710.52. 
$900,  July  28. 

$10^.80  in  U.  SI 

6*s,  5-20. 
$21331.60  in  U.  a 

6*s  of  '81. 

A.  3600  bu.; 

B.  1200  bu.; 

C.  1200  bu. 
$1.72. 


I51 


24. 
25, 


5614.27    Net 

Proceeds. 
July  10,  Eq.  time. 
$6400  M.'s  Cap. ; 
15  mo.  N.'s  tiipe-. 
$2023.22 ;  Apr.  24 
$2244:66. 

Art.  802. 

1369 ;  1764 ; 
3136 ;  5625. 
8375 ;  5832 ; 
74088 ;  157464. 
3969;  110592; 
1048576;  248882. 

JL»  .   1  7  «  8 

645.16. 
1191016. 

1958rV 

mih 

.00116964 

.015625. 

46733.803206. 

.065528814274496. 

8316911. 

16.6056^. 

24.76099. 

.000000260047. 

1520875. 

2023//^. 

5.887. 

640000. 

2540.0890625. 

125.        26,  120a 
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Art.  803. 

5,  1764. 
4.  2304. 

6.  3136. 

6.  0604. 

7.  15625. 
^.  11025. 
9.  50625. 

i^.  38809. 
n.  116964. 

Art.  804. 

;?.  39304. 

4.  110592. 

5.  262144. 

6.  857375. 

7.  1953125. 

Art.  810. 

f.  8;  16;  24; 
81. 

5.  9;  14;  21; 

15. 

Art.  813. 

;?.  85. 
4.  242. 
^.  98. 

6.  115. 

7.  109. 

8.  997. 
P.  1432. 

m  5464. 

i5.  .036. 

m  14.0048+. 

17.  1.5005 +. 

18.  7.625. 

19.  4.213 +  . 
m  103.9. 
^i.  59049. 

22.  3.0000165+. 

23.  5.656854  +  . 

24.  1.5411. 

25.  .91287+. 

26.  .04419. 


27.  86.37. 
;^<9.  1.50748+ . 
29.  64. 

^2.  1. 

32.  1.78  +  . 

^^.  72. 

34.  90. 

J5.  480.8827. 

Art.  815. 

1.  1008  ft. 
:?.  240.33  rd. 

3.  52  rd. 

4.  200.56  rd. 

5.  145Ttrd. 

6.  $187.20. 

Art.  819. 

3.  25. 

4.  55. 

5.  101. 

6.  165. 

7.  1015. 
<?.  1598. 

10.  n. 

11.  It. 

12.  1.42  +  . 
i^.  .34. 
i^.  .45. 
15.  2.34. 
i^.  4624. 
17.  .0809. 
i^.  .7936. 
i5.  5.73  +  . 

20.  \\. 

21.  .5569. 

22.  1. 
;^5.  14.75. 
^^  60.8. 

Art.  821. 

1.  8  ft. 

2.  8  ft. 
^.  2  ft. 

4.  12150  sq.  ft. 

5.  5  ft.  8+  in. 

6.  9  ft.  5.3+ in. 

7.  8  ft.  1.4  in. 


Art.  822. 

2.  274. 

3.  32. 

4.  543. 

5.  1.05  +  . 

Art.  829. 

3.  8.      6.  149. 

4.  17.     7.  16. 

5.  33.    ^.  7tJ. 

Art.  830. 

2.  2.      5.  4. 

3.  2.      ^.  7%. 
>^.  f      7.  A. 

Art.  831. 

2.  9. 
^.  15. 

4.  4. 

5.  27. 

(?.  11  yr. 

Art.  832. 

2,  600. 

5.  154. 

4.  125000. 

5.  78. 

6.  57900  ft. 


L  Mli. 


Art.  840. 

3. 

4. 

5.  8. 

6.  $524288. 

7.  $315  619  +  . 

8.  $10485.76. 

Art.  841. 

2.  J.      4'  5. 
5.  5.      5.  3. 

Art.  842. 

;^.  9. 

3.  7. 

4.  8. 


Art.  843. 

3.  766. 

4.  w». 

5.  16. 

6.  IJ. 

7.  2. 
^.  280. 

d.  $1023. 
10.  $5314.40. 

Art.  863. 

3.  $8819.75. 

4.  $1292.31. 

5.  $3625. 
G.  6  jr. 
7.  7%. 

^.  $375.30. 

Art.  854. 

3.  $300. 

4.  $3907.665  + 

5.  $1182.05  +  . 

6.  $3725.87+. 

7.  $629,426  +  . 

Art.  882. 

2.  COO  sq.  ft. 

3.  42i»ff  sq.ft. 

4.  22  A.   6  sq. 

ch.  13.45  P. 

5.  $449.07. 

6.  $147. 

7.  210  sq.  ft. 

Art.  883. 

2.  4i  ft. 
,?.  13  in. 

4.  28  Td. 

5.  672  rd.  5jV 

yd. 

6.  8i  ch. 

7.  50  rd. 

Art.  884. 

2.  111.80  sq.  ft 

3.  8  sq.  ft.  1.7 

sq.  in. 

4.  13  A.  41.76 

P. 
I  5.  349.07  sq.  ft. 
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Art*  8S0« 

f .  89  ft. 

5,  25  ft.  7.84  in. 
4.  33.97  ch. 

6,  2d  ft.  8.36  in.. 

Art.  887. 

2.  45  yd. 

^.  19  ft.  2.5  in. 

4.  860  ft.  6}  iD. 

^.  20  f  t. 

Art.  898. 

2,  84  sq.  ft. 

5.  5i  A. 

Art.  899. 

2.  11178  sq.  ft. . 
S.  28|  sq.  ft. 

4.  2  A. 

Art.  900. 

2,  213  sq.  ft. 

5.  17  A.  8  ch.  8.4  P. 

Art.  904. 

5.  15  ft.  10.98  in. 
4.  5  ft.  10.67  in. 

6.  5  ft. 

6.  7  ft.  3.96  in. 

Art.  905. 

4,  818.8  A. + 
6.  11459  A, 

Art.  906. 

5,  7  rd. 

4.  19.098  ft.  Diam. 
69.998  ft.  Circum. 

Art.  907. 

2,  141.42  ft. 

5.  28.4  yd.  + 

4,  7.07  ft.  + 

Art.  908. 

2,  82.98  sq.  ft.  -h 

5.  796.39  sq.  ft. 

^  1  A.  75.62  P.  land. 
78.54  P.  water. 


Art.  909. 

2.  84. 
S.  28. 

i  Sib.  18.7 oz. 

Art.  910. 

5,  369rd.  L.; 
123  rd.  W. 
e,  8.6  in. 

7.  221 ;    238 ;    and 

^.56  ft. 

8.  $75. 

5.  126.78  rd. 

Art.  911. 

i.  $185.58. 

2.  86.35  ft.  + 

3.  403.7  rd.+ 

4.  $5812.50. 

5.  $32.40. 

e.  28  66  P. + 

7.  5  A.;  or  twice  as 

large. 

8.  $724.75. 

9.  20  ft. 

10,  98  A.  28  P. 

IL  14.645  ft. 

i^.  294  rd. ;  45.36  rd. 

13.  14  A.  150.04  P. 

14.  6  in. 

Art.  918. 

4.  207.34  sq.  ft. 

5.  168^  sq.  ft. 

6.  263.89  sq.  ft. 

7.  301.177  sq.  ft. 

Art.  919. 

3.  274|  cu.  ft. 

4.  $27. 

5.  73.63  cu.  ft. 

6.  $53.63. 

Art.  926. 

2.  824.67  sq.  ft. 

3.  429}  sq.  ft. 

4.  512.9  sq.  ft. 

5.  $26. 


Art.  926. 

S,  39.27  cu.  ft. 

4.  $29.23. 

5.  192000  cu.  ft.  ToL 
22284.6  sq.  ft. 

Bur&ce. 

Art.  927. 

2.  d45  8q.  ft. 

3.  266}  sq.  yd. 

Art.  928. 

2.  58.1196  cu.  ft. 

3.  38i  cu.  ft. 

4.  64.99  cu.  ft. 

Art.  932. 

2.  28.27  sq.  a 
12.67  sq.  ft. 

Art.  933. 

2.  8cu.  ft.  313.2  cuin. 
623.6  CTL  yd. 

Art.  934. 

2.  10 fL;  16ft.;  and 

20fli. 

3.  24  ft. ;  32  ft. ;  and 

40  ft. 

Art.  936. 

1.  13.228  ft.  edge ; 
2315.03  cu.  ft.  voL 

'2.  lift.  7  in; 
3.  1494257  gal. 
4*  $6.46. 

5.  576  ft. 

6.  17.32  in. 

7.  40  sq.  ft.  7f'. 

8.  1  cu.rt.  vol.  of  cube 
1  cu.  ft.  659  cu.  in. 

vol.  of  sphere. 

9.  9  lb. 

10,  5  h.  26.4  min. 

11,  12  ft.  6.79  in. 

12,  63.865  bu. 

Art.  937. 

2.  99.144  gal. 

3.  120.09  gal. 
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